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PLATELET ADENOSINE DIPHOSPHATE RECEPTOR ANTAGONISTS 



Field of the Invention 

The invention relates to piperazine derivatives, their use as platelet adenosine 
5 diphosphate receptor antagonists, pharmaceutical compositions containing them and 
processes for their preparation. 



Background of the Invention 

Platelets interact with the coagulation and fibrinolysis systems in the 

1 0 maintenance of hemostasis and in the pathogenesis of thrombosis and 

thromboembolism Platelets rapidly adhere to damaged vascular tissue, and release a 
variety of prothrombotic, chemotactic, and mitogenic factors, aimed at prompting 
hemostasis and wound healing. Platelets also play an important role in arterial 
thrombosis, a common cause of death and disability in patients with cardiovascular 

1 5 disease. Platelet inhibitors have been successfully used for secondary prevention of 
arterial thrombosis in patients with coronary, cerebral, and peripheral vascular disease. 

Platelets adhere to exposed subendothelium after vessel wall injury by binding 
to von Willebrand factor (vWf) and collagen. This induces platelets to change shape 
from a disc shape to a round form with pseudopodia, which enforces platelet adhesion 

20 and aggregation. The final common pathway for platelet aggregation is the activation 
of the fibrinogen receptor (GPIIb-llla). As a result, dimeric fibrinogen molecules 
present in plasma can bind and link platelets together to form aggregates. 

Activated platelets secrete their granule contents, many of which act directly on 
blood cells, including platelets themselves, and endothelium. Platelets contain severai 

25 kinds of secretory granules. The dense-granules contain adenosine diphosphate 
("ADP"), adenosine triphosphate ("ATP") and serotonin. The a-granules contain 
several platelet-specific proteins (platelet factor 4 and p-thromboglobulin), growth 
factors (PDGF, TGF-p, EGF and ECGF) and coagulation factors (fibrinogen, Factor V 
and vWf). Platelets also secrete biologically active arachidonicacid products. Well 

30 known is TxA 2 which is inhibited by aspirin through irreversible inactivatiori of the 
cyclooxygenase producing TxA 2 . 

Many stimuli, such as thrombin, collagen, ADP and thromboxane A2 (TxA2), 
activate platelets by binding to their cell surface receptors. Most of these receptors 
are G-protein-coupled receptors. Activation of G-proteins has been shown to be an 

35 essential event in platelet activation. For example, platelets from Gq-/- mice do not 
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aggregate in response to thrombin, collagen, ADP or TxA2 (Offermans, S. et al., 
Nature (1998), Vol. 389, No. 11, pp. 183-185). Many down-stream signaling events 
have been elucidated, including activation of phospholipase-C (PLC) and protein 
kinase C, increase in intracellular calcium concentration, decrease in cAMP level and 

5 tyrosine phosphorylation. 

ADP plays a pivotal role in platelet activation. ADP not only causes primary 
aggregation of platelets but is also responsible for the secondary aggregation following 
activation by other agonists such as thrombin and collagen. Contained at very high 
concentrations in the platelet dense-granules, ADP is released when platelets are 

1 0 activated to reinforce platelet aggregation. 

ADP-induced platelet activation plays an important role in maintaining normal 
hemostasis. Several congenital bleeding disorders have been linked to the decreased 
number of platelet ADP receptors and deficiency of ADP-induced platelet aggregation. 
Patients having "storage pool disease", which is due to defects in the storage of 

1 5 nucleotides and/or their secretion from the platelet dense-granules, have impaired 
platelet aggregation in response to collagen and other stimuli due to the absence of 
the amplification effects by ADP. 

ADP-induced platelet activation also plays a key role in the initiation and 
propagation of thrombosis. Administration of ADP has been shown to induce 

20 thrombus formation in rat and mice mesenteric venules. In contrast, ADP-removing 
enzymes have been shown to dramatically reduce platelet deposition on collagen and 
to inhibit laser-induced thrombosis in rat mesenteric arterioles and venules, supporting 
the theory that ADP plays a role in mediating platelet recruitment in thrombus 
formation. Several ADP-induced early signaling events in platelets have been 

25 described. These include a transient rise in free cytoplasmic calcium, an inhibition of 
adenylate cyclase through activation of an increase in cytosolic pH by activating 
the Na+/H+-exchange, and exposure of the platelet binding sites for fibrinogen 
independent of protein kinase C. While these signaling events collectively contribute 
to platelet aggregation, the specific role of each remains the subject of on-going 

30 investigations. 

The current model of ADP-induced platelet activation involves two G-protein 
coupled purineigic receptors, one of which is coupled to the activation of the 
phospholipase-C pathway (P2Yi) and the other is coupled to the inhibition of adenylate 
cyclase (P2Y AC ). P2Y AC is the best target for a platelet ADP receptor antagonist for 

35 several reasons. First, P2Y AC is predominately platelet specific. Secondly, it is 
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required for ADP-induced aggregation. Thirdly, it plays an important role in sustaining 
thrombin or collagen-induced aggregation. Finally, it is the molecular target for anti- 
aggregatory drugs such as Clopidogrel and Ticlopidine. Both of these drugs have 
been shown to be efficacious in various thrombosis models. However, Clopidogrel has 

5 been shown to be an irreversible inhibitor of platelet aggregation with a slow onset of 
action. Similarly, the ATP analogues, AR-C67085 and AR-C69931MX, which are 
potent antagonists for ADP-induced platelet aggregation, have also been shown to be 
effective in thrombosis models and are currently under clinical investigation. All these 
findings indicate that ADP is a critical mediator of arterial thrombus formation and 

10 hence an excellent target for antithrombotic intervention. 

When the properties of current oral platelet inhibitors, such as aspirin, 
Clopidogrel and Ticlopidine are compared, it becomes clear that, while relatively safe, 
current oral platelet inhibitors are only modestly effective in preventing thrombotic 
complications in patients with underlying vascular disease. It is clear that there is a 

15 need in this field for a potent, selective, reversible, orally active platelet ADP receptor 
(P2Y AC ) inhibitor. 



20 P2Y AC , and are therefore useful in treating disease-states characterized by thrombotic 
activity and in so doing are useful as antithrombotic agents in the treatment and 
prevention of thrombosis. Accordingly, in one aspect, the invention is directed to 
compounds selected from the group consisting of the following formula (I): 



SUMMARY OF THE INVENTION 



The compounds of the invention are antagonists of the platelet ADP receptor, 




(I) 



25 wherein: 



a and b are independently 1 to 4; 
A is =CH- or =N~; 

R 1 is hydrogen, alkyl, carboxyalkyl, aryl, aralkyl, alkylcarbonyl, 



alkoxyalkoxyalkylcarbonyl, aryloxyalkylcarbonyl, carboxyalkylcarbonyl, 



30 



alkoxycarbonylaltylcarbonyl, alkoxycarbonyialkyl, alkoxycarbonyl, arylcarbonyl, 



WO 02/098856 PCT/US02/17821 

-4- 

arytoxycarbonyl, aralkoxycarbonyl, cycloaikytcarbonyl, haloalkoxycarbonyl, 
aminocarbonyl, monoalkylaminocarbonyl, alkoxyearbonyiaminocarbonyl, 
alkylsutfonyl, arylsulfonyl, heterocyclyi, or heterocyclyicarbonyi; 
R 2 is hydrogen, alky!, aryl, aralkyt, alkylsulfonyialkyl, aralkoxyaikyi, hydroxyalkyl, 

5 aminoalkyl, haloalkylsulfonyiaminoalkyl, carboxyalkylthioalkyl, 

alkoxycarbonylalkyithioalkyl, carboxyalkyl, (carboxy)(hydroxy)alkyl, 
carboxyalkoxyalkyl, alkoxycarbonylalkyl, aralkoxycarbonyblkyl, 
carboxyalkoxycarbonyialkyl, alkoxycarbonylalkoxycarbonylalkyl, 
aminocarbonylalkyl, aralkoxycarbonylaminoalkyl, 

10 alkoxycarbonylallylaminocarbonylalkyl, carboxyalkylaminocarbonyialkyl, 

(alkoxyearbonylalkyl)(alkyl)aminocarbonylalkyl, 
(carboxyalkyl)(alkyl)aminocarbonylalkyl l tetrahydrofuranonyi, or 
heterocyclyfalkyl; 

R 3 is hydrogen, alkyl, hydroxy, halo, carboxyalkenyl, alkoxy, alkoxycarbonyl, 
1 5 alkoxycarbonylaltoxy, di(alkoxycarbonyi)alkoxy, carboxyalkoxy, 

di(carboxy)a!koxy, (carboxy)(hydro)y)alkoxy, (dialkylamino)(carboxy)alkoxy, 

hydroxyalkoxy, cyanoalkoxy, haloalkoxy, haloalkenyloxy, carboxyalkenyloxy, 

alkoxycarbonylaltenyloxy, (cycloalkyl)(alkoxycarbonyi)alkoxy, 

(cycloalkyl)(carboxy)aikoxy, alkylthio, carboxy, 
20 (dialky!aminocarbonylakyl)(alkyI)amino, (carboxyalkyl)(alkyl)amino, 

(hydroxyalky))(aikyl)amino, (dialkylaminoaikyl)(a!kyl)amino, carboxyaikylamino, 

mono(alkoxycarbonylaikyl)aminocarbonyi, mono(carbpxyalkyl)aminocarbonyi, 

mono(di(alkoxycarbonyl)alM)amlnocarbonyl, 

mono((alkoxycarbonyi)(carboxy)a)kyl)aminocarbonyl, 
25 mono(dicarboxvalkyl)aminocarbonyl, aminocarbonylalkoxy, 

dialkylaminocarbonylalkoxy, monoaralkylaminocarbonylakoxy, 

mono(carboxyalkyl)aminocarbonyla!koxy, 

mono(alkoxycarbonylalkyl)aminocarbonyialkoxy, carboxycycloalkoxy, 
alkoxycarbonylcycloalkoxy, aminocarbonylcvcloalkoxy, heterocyclyl, 
30 tetrahydrofuranonyloxy, or heterocyclylalkoxy; 

each R 4 is independently selected from the group consisting of hydrogen, aikyl, alkoxy, 
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthio, carboxy, 
alkoxycarbonyl, aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, 
dialkylamino, carboxyaikylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, 
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hydroxyalkyl, dialkyiaminoalky), carboxyalkoxy, alkoxycarbonylalkoxy, 

dialkylaminoalkoxy, and heterocyclyialkoxy; 
each R 5 is independently selected from the group consisting of hydrogen, alkyl, 

hydroxyalkyl, aralkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, 
5 and alkoxycarbonylalkyl; 

R 8 is -N(R 7 )-C(0)- or -C(0>-N(R>; 
R 7 is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyl; 

as a single stereoisomer, a mixture of individual stereoisomers, or a racemic mixture; 

or a pharmaceutically acceptable salt thereof. 
10 In another aspect, this invention is directed to pharmaceutical compositions 

useful in treating a mammal having a disease-state characterized by thrombotic 

activity, which composition comprises a pharmaceutically acceptable excipientand a 

compound of formula (I) as defined above. 

In another aspect, this invention is directed to methods of treating disease- 
15 states characterized by thrombotic activity, which methods comprise administering to a 

mammal having a disease-state characterized by thrombotic activity a therapeutically 

effective amount of a compound of formula (I) as defined above. 

Detailed Description of the Invention 
20 Definitions 

As used in the specification and appended claims, unless specified to the 
contrary, the following terms have the meaning indicated: 

"Alkyl" refers to a straight or branched hydrocarbon chain radical consisting 
solely of carbon and hydrogen atoms, containing no unsaturation, having from one to 

25 eight carbon atoms, and which is attached to the rest of the molecule by a single bond, 
e.g., methyl, ethyl, n-propyl, 1-methylethyi (jso-propyi), n-butyl, n-pentyl, 
1 ,1-dimethylethyl (f-butyl), and the like. Unless stated otherwise specifically in the 
specification, it is understood that for radicals, as defined below, that contain a 
substituted alkyl or alkenyl group that the substitution can occur on any carbon of the 

30 alkyl group. 

"Alkylcarbonyl" refers to a radical of the formula -C(0}-R a where R a is an alkyl 
radical as defined above, e.g., acetyl, ethylcarbonyl, n-propylcarbonyl and the like. 

"Alkylcarbonylamino" refers to a radical of the formula -N(H)-C(0)-Ra where Ra 
is an alkyl radical as defined above, e.g., acetylamino, ethylcarbonylamino, n- 
35 propylcarbonylamino, and the like. 
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"Alkylthio" refers to a radical of the formula -S-Ra where Ra is an alkyl radical as 
defined above, e.g., methylthio, ethylthio, n-propylthio, and the like. 

"Alkylsulfonyl" refers to a radical of the formula -SOD^Ra where R a is an alkyl 
radical as defined above, e.g., methylsulfonyl, ethylsuHbnyl, n-propylsuifonyl, and the 
5 like. 

"Alkylsulfonylalkyl" refers to a radical of the formula -Ra-SfOfe-Ra where each 
Ra is independently an alkyl radical as defined above, e.g., methylsulfonylmethyl, 
2-methylsulfonylethyl, 2-ethylsulfonylpropyl, and the like. 

"AlkenyT refers to a straight or branched chain monovalent or divalent radical 
10 consisting solely of carbon and hydrogen, containing at least one double bond and 
having from two to eight carbon atoms, e.g., ethenyl, prop-1-enyl, but-1-enyl, 
pent-1-enyl, penta-1 ,4-dienyi, and the like. 

"Alkoxy" refers to a radical of the formula -OR a where Ra is an alkyl radical as 
defined above, e.g., methoxy, ethoxy, n-propoxy, 1-methylethoxy (/so-propoxy), 
15 /7-butoxy, n-pentoxy, 1 ,1-dimethylethoxy (f-butoxy), and the like. 

"AlkoxycarbonyT refers to a radical of the formula -C(0)OR a where Ra is an 
alkyl radical as defined above, e.g., methoxycarbonyl, ethoxycarbonyl, n- 
propoxycarbonyl, and the like. 
# "Alkoxycarbonylalkyl" refers to a radical of the formula -R a -C(0)ORa where 

20 each R a is independently an alkyl radical as defined above, e.g., 
methoxycarbonylmethyl, (1,1-dimethylethoxy)carbonylmeihyl, 2- 
(methoxycarbonyl)ethyl, and the like. 

"Alkoxycarbonylaminocarbonyr refers to a radical of the formula 
-C(0)-N(H)-C(O)ORa where Rg is an alkyl radical as defined above, e.g., 
25 methoxycarbonylaminocarbonyl, ethoxycarbonylaminocarbonyl, n- 
propoxycarbonylaminocarbonyl, and the like. 

"Alkoxycarbonylcycloalkoxy" refers to a radical of the formula -0-Rc-C(0)ORa 
where R a is an alkyl radical as defined above and Rc is a cycloalkyl radical as defined 
below, e.g., 1-methoxycarbonybycIobut-1-oxy, 1-ethoxycarbonyIcyclobut-1-oxy, 
30 1-n-propoxycarbonylcyclobutoxy, and the like. 

"Alkoxyaikoxyalkylcarbonyr refers to a radical of the formula 
-CCOJ-Ra-O-Ra-O-Ra where each Ra is independently an alkyl radical as defined above, 
e.g., 2-(ethoxy)ethoxymethyicarbonyl, 3-(2-(n-butoxy)ethoxy)propylcarbonyl, and the 
like. 
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"Aikoxycarbonyfalkyr refers to a radical of the formula -Ra-C(0)OR a where 
each Ra is independently analkyl radical as defined above, e.g., 
methoxycarbonylmethyl, 2-(ethoxycarbonyl)ethyl, 2-(methoxycarbonyi)propyl, and the 
like. 

5 "Alkoxycarbonylalkoxy" refers to a radical of the formula -0-Ra-C(0)ORa where 

each Ra is independently an alkyi radical as defined above, e.g., 
methoxycarbonylmethoxy, 2-<ethoxycarbonyl)ethoxy f 2-(methoxycarbonyl)propoxy, and 
the like. 

"Alkoxycarbonylalkenyloxy" refers to a radical of the formula -OR<rC(0)ORa 
10 where Ra is an alkyl radical as defined above and Ra is an alkenyl radical as defined 
above, e.g., 2-(methoxycarbonyl)ethenyloxy, 3-(ethoxycarbonyl)prop-1-enytoxy f and 
the like. 

"Alkoxycarbonylalkylcarbonyl" refers to a radical of the formula 
-C(0)-R a -C(0)ORa where each R a is independently analkyl radical as defined above, 
15 e.g., methoxycarbonylmethylcarbonyl, 2-(ethoxycarbonyl)ethylcarbony| 
2-(methoxycarbonyl)prop>lcarbonyl l and the like. 

"Alkoxycarbonylalkylaminocarbonylalkyr refers to a radical of the formula 
-R a -C(0)-N(H)-R a -C(O)OR a where each R a is independent an alkyl radical as defined 
above, e.g., methoxycarbonylmethyi, 2-(ethoxycarbonyl)ethylaminocarbonylmethyl, 
20 2-(2-(methoxycarbonyl)propylaminocarbonyl)propyl, and the like. 

"Alkoxycait>onylalkylthioalkyT refers to a radical of the formula 
-Ra-S-Ra-C(0)OR a where each Rg is independent an alkyl radical as defined above, 
e.g., methoxycarbonylmethylthiomethyl, 2-(ethoxycarbonyl)ethylthiomethyl ) 

2- (2-(methoxycarbonyl)propylthio)propyl,and the like. 

25 "AlkoxycarbonylalkoxycarbonylalkyT refers to a radical of the formula 

-Ra-C(0)-O-R a -C(O)OR a where each R a is independently an alkyl radical as defined 
above, e.g., methoxycarbonylmethoxy, 2-(ethoxycarbonyl)ethoxycarbonylmethyl, 

3- (2-(methoxycarbonyl)propoxycarbonyl)propyl, and the like. 

"(AlkoxycarbonylalkyOfalkylJaminocarbonylalkyl" refers to a radical of the formula 
30 -Ra-C(0)-N(Ra>Ra-C(0)ORa where each Rg is independently an alkyl radical as defined 
above, e.g., (methoxycarbonylmethyl)(methyl)aminocarbonylmethyl, 
2-((ethoxycarbonylmethyl)(methyl)aminocarbonyl)ethyl, and the like. 

"Amino" refers to the -NH 2 radical. 

"Aminoaikyr refers to a radical of the formula -Ra-NH 2 , e.g., aminomethyl, 2- 
35 aminomethyl, 2-aminopropyl, and the like. 
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"Aminocarbonyl" refers to the -C(0)NH 2 radical. 

"Aminocarbonylalkoxy" refers to a radical of the formula -0-Ra-C(0)NH2, e.g., 
aminocarbonylmethoxy, 2-<aminocarbonyl)ethoxy, 2-(aminocarbonyl)propoxy f and the 
like. 

5 "Aminocarbonylalkyl" refers to a radical of the formula -Ra-C(0)NH2, e -9 > 

aminocarbonylmethyl, 2-{aminocarbonyl)ethyi, 2^aminocarbonyl)propyl, and the like. 

"Aminocarbonylcycloalkoxy 11 refers to a radical of the formula -0-Rc-C(0)NH 2 
where Rc is a cycloalkyl radical as defined below, e.g., 1-(aminocarbonyl)cyclobutoxy, 
2-{aminocarbonyi)cyclohexyl, and the like. 

10 "Aryl" refers to a phenyl or naphthyl radical. Unless stated otherwise 

specifically in the specification, the term "aryl" or the prefix "ar-" (such as in "aralkyi") is 
meant to include aryl radicals optionally substituted by one or more substituents 
selected from the group consisting of hydroxy, hydroxyalkyl, halo, haloalkyl, 
haloaikoxy, alkyl, alkoxy, carboxy, alkoxycarbonyl, carbo>yalkyl, alkoxycarbonylaltyl, 

15 carboxyalkoxy, alkoxycarbonylalkoxy, aminocarbonyi, monoalkylaminocarbonyl, 
dialkylaminocaibonyl, formyl, alkylcarbonyiamino, nitro, cyano, amino, 
monoalkylamino, dialkylamino, and aminoaltyl, as defined herein. For R\ preferred 
aryl radicals are those radicals which are optionally substituted by one or more 
substituents selected from the group consisting of halo and alkyl. For R 2 , preferred 

20 aryl radicals are those radicals which are optionally substituted by one or more 
substituents independently selected from the group consisting of hydroxy, 
carboxyalkoxy and alkoxycarbonylalkoxy. 

"Aralkyl" refers to a radical of the formula -RaRb where R a is an alkyl radical as 
defined above, substituted by Rb, an aryl radical, as defined above, e.g., benzyl. For R\ 

25 preferred aralkyl radicals are those radicals wherein the Rb group is optionally 
substituted by one or more substituents independently selected from the group 
consisting of halo and alkyl. For R 2 , preferred aralkyl radicals are those radicals 
wherein the Rb group is optionally substituted by one or more substitutents 
independently selected from the group consisting of alkoxycarbonyl, carboxy, 

30 alkoxycarbonylalkoxy, carboxyalkoxy, and hydroxy. For R 5 , preferred aralkyl radicals 
are those radicals wherein the R b group is optionally substituted by one or more 
hydroxy radicals. 

"Aryloxy" refers to a radical of the formula -ORb where Rb is an aryl radical as 
defined above, e.g., phenoxy. 
35 "Arylcarbonyl" refers to a radical of the formula -C(0}-R b where Rb is an aryl 
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radical as defined above, e.g., phenylcarbonyl, (A-acetylaminophenylJcarbonyi, 
(2nriethoxypheny1)rarbonyl, and the like. For R\ preferred arylcarbonyl radicals are 
those radicals wherein the Rb group is optionally substituted by by one or more 
substituents independently selected from the group consisting of acetylamino, 
5 carboxy, aminocarbonyl, alkoxycarbonyl, haloalkoxy, alkoxy, and alkyl. 

"ArylsulfonyT refers to a radical of the formula -S(0)2-Rb where Rb is an aryl 
radical as defined above, e.g., phenylsulfonyl, 4-chlorophenylsulfonyl, 
4-methylphenylsulfonyl, and the like. For R\ preferred arylsulfonyl radicals are those 
radicals wherein the Rb group is optionally substituted by one or more substituents 
1 0 independently selected from the group consisting of halo and alkyl. 

"AryloxycarbonyP refers to a radical of the formula -C(0)ORb where Rb is an aryl 
radical as defined above, e.g., phenoxycarbonyl. 

"AryloxyalkylcarbonyT refers to a radical of the formula -C(0)ORbRa where R a is 
an alkyl radical, as defined above, substituted by R bj an aryl radical, as defined above, 
15 e.g., phenoxymethylcarbonyl, (2-phenoxyethyl)carbony1, and the like. 

"Aralkoxy" refers to a radical of the formula -ORe where R« is an aralkyl radical 
as defined above, e.g., benzyloxy, S-phenylpropojy, and the like. 

"Aralkoxyalkyl" refers to a radical of the formula -R a -ORe where Rg is an alkyl 
radical as defined above and R e is an aralkyl radical as defined above, e.g., 
20 benzytoxymethyl, 2-(benzyloxy)ethyl, 2-(benzytoxy)propyl, and the like. 

"Aralkoxycarbonyr refers to a radical of the formula -C(O)0Re where Re is an 
aralkyl radical as defined above, e.g., benzyloxycarbonyl, and the like. 

"Aralkoxycarbonytelkyl" refers to a radical of the formula -R a -C(O)0Re where Ra 
is an alkyl radical as defined above and Re is an aralkyl radical as defined above, e.g., 
25 benzyloxycarbonylmethyl, 2-(benzyloxycarbonyl)ethyl, 3-((naphthalen-2- 
yl)oxy)carbonyl)propv<, and the like. 

"Aralkoxycarbonylaminoalkyl" refers to a radical of the formula -R a -N(H>-C(0)OR e 
where Ra is an alkyl radical as defined above and Re is an aralkyl radical as defined 
above, e.g., benzyloxycarbonylaminomethyl, 2-(benzyloxycarbony1amino)ethyl, 2- 
30 (benzyloxycarbonylamino)propyl, and the like. 

"Carboxy" refers to the -C(0)OH radical. 

"CarboxyalkyT refers to a radical of the formula -R a -C(0)OH, where R a is an alkyl 
radical as defined above, e.g., carboxymethyl, 2-carboxyethyl, 2-carboxypropyl and the 
like. 
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"Carboxyalkoxy" refers to a radical of the formula -0-Ra-C(0)OH, where Ra is an 
alkyl radical as defined above, e.g., carboxymethoxy, 2-carboxyethoxy, 2- 
carboxypropoxy, and the like. 

"Carboxyalkylcarbonyl" refers to a radical of the formula -0(0)^-0(0)01-1, 
5 where R a is an alkyl radical as defined above, e.g., 2-carboxyethy!carbonyl, 
carboxymethylcarbonyl, 3-carboxypropylcarbonyl, and the like. 

"Carboxyalkylamino" refers to a radical of the formula -N(H)-FVC(0)OH where 
R a is an alky! radical as defined above, e.g., carboxymethylamino, 2-carboxyethylamino, 
3-carboxypropylamino, and the like. 
1 0 "Carboxyalkylaminocarbonyialkyl" refers to a radical of the formula 

-R a -C(0)-N(H)-R a -C(0)OH where each R a is independently an alkyl radical as defined 
above, e.g., carboxymethyiaminocarbonylmethyl, 2-(carboxymethy)aminocarbonyl)ethyl, 

2- (2-carboxyethyl)aminocarbonyl)ethyl, 3-(2-carboxyethyl)aminocarbonyi)butyl, and the 
like. 

1 5 "Carboxyalkylthioalkyl" refers to a radical of the formula -Ra-S-Ra-CfOJOH were 

each R a is independently an alkyl radical as defined above, e.g., 
caifcoxymethylthiomethyl, (1 -carboxyethyl)thiomethyl, 2^(1 -carboxypropyl)thio)ethyl, and 
the like. 

"Carboxyalkoxyalkyl" refers to a radical of the formula -R a -0-R a -C(0)OH where 
20 each R a is independently an alkyl radical as defined above, e.g., 2- 

(carboxymethoxy)ethyl, (2-carboxyethoxy)methyl, 3-(2-carboxypropoxy)propyI, and the 
like. 

"CarboxyalkoxycarbonylalkyT refers to a radical of the formula 
-Ra-CPVO-Ra-C^JOH where each Ra is independently an alkyl radical as defined 
25 above, e.g., carboxymethoxycarbonylmethyl, 2-(carboxymethoxycarbonyl)ethyl, 2-((2- 
carboxyethoxy)carbonyl)propyl, and the like. 

"Carboxyalkenyf refers to a radical of the formula -Rd-C(0)OH where R<, is an 
alkenyl radical as defined above, e.g., 2-carboxyethenyl, 3-carboxyprop-1-enyl, 

3- carboxybut-1-enyl and the like. 

30 "Carboxyalkenyloxy" refers to a radical of the formula -0-Rd-C(0)OH where Rd is 

an alkenyl radical as defined above, e.g., 2-carboxyethenyloxy, 3-carboxyprop-1-enyloxy, 
3-carboxybut-1-enyloxy, and the like. 

"Cycioalkyl" refers to a stable 3- to 10-membered monocyclic or bicyclic radical 
which is saturated, and which consist solely of carbon and hydrogen atoms, e.g., 

35 cyclopropyl, cyclobutyl, cyclobutyl, cyclohe^l, decalinyl and the like. Unless otherwise 
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stated specifically in the specification, the term "cycloalkyl" is meant to include 
cycloalkyl radicals which are optionally substituted by one or more substituents 
independently selected from the group consisting of alkyl, halo, hydroxy, amino, nitro, 
alkoxy, carboxy, phenyl and alkoxycarbonyl. 

5 n Cydoaltylcartx>nyi n refers to a radical of the formula -CfO^Rc where Rc is a 

cycloalkyl radical as defined above, e.g., cyclobutylcarbonyi cyclopropylcarbonyl, and 
the like. For R\ a preferred cycloalkylcarbonyl radical is that radical wherein the Rc 
group is optionally substituted by a phenyl group. 

"(Cycloalkyl)(alkoxycarbonyOalkoxy n refers to a radical of the formula 

1 0 -OR a (Rc)-C(0)ORa where each R a is independently an alkyl radical as defined above 
and Rc is a cycloalkyl radical as defined above, e.g., 

(c^clohexyl)(methoxyrarbonyl)methoxy, (cyclobutyl)(ethoxycarbonyI)methoxy, and the 
like. 

"(CycloalkylJCcarboxyJalkoxy 11 refers to a radical of the formula -ORa(R c )- 
1 5 C(0)OH where Ra is an alkyl radical as defined above and Rc is a cycloalkyl radical as 
defined above, e.g., (cyclohexyl)(carboxy)methoxy, (cyclobutyl)(carboxy)methoxy, and 
the like. 

"Carboxycycloalkoxy" refers to a radical of the formula -0-Rc-C(0)OH where R« 
is a cycloalkyl radical as defined above, e.g., t-carboxycyclobut-1-oxy, 1- 
20 carboxycyclohex-1-oxy, and the like. 

"(Carboxy)(hydroxy)alkoxy" refers to a radical of the formula 
-0-R a (OH)-C(0)OH wherein Ra is an alkyl radical defined above substituted by an 
hydroxy radical and a carboxy radical, as defined herein, e.g., 1-carboxy-3- 
hydroxypropoxy, 2-carboxy-4-hydroxybutoxy, 1-carboxy-5-hydroxypent-2-oxy, and the 
25 like. 

"(Carboxy )(hydroxy)alkyr refers to a radical of the formula -R a (OH)-C(0)OH 
wherein Ra is an alkyl radical defined above substituted by an hydroxy radical and a 
carboxy radical, as defined herein, e.g., 1-carboxy-3-hydro>ypropyl, 2-carboxy-4- 
hydroxybutyl, 1-carboxy-5-hydroxypent-2-yl, and the like. 

30 "(CarboxyaIkyl)(alkyl)amino n refers to a radical of the formula 

-N(R a )-Ra-C(0)OH wherein each R a is independently an alkyl radical as defined above, 
and wherein the nitrogen atom is substituted by the R a group and the -R a -C(0)OH 
group, e.g., (carboxyethyl)(ethyl)amino, (2-carboxyethyl)(methyl)amino, and the like. 
"(Carboxyalkyl)(alkyl)aminocarbonylalkyl n refers to a radical of the formula 

35 -R a -C(0)-N(R9)-Ra-C(0)OH wherein each Rg is independently an alkyl radical as 
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defined above, and wherein the nitrogen atom is substituted by the R3 group and the 
-Ra-C{0)OH group, e.g., (carboxyethyI)(ethyl)am*mocatoonytmethyl, 2-{(2- 
cart>oxyethyl)(methyl)aminocarbonyl)ethyl,and the like. 
"Cyano" refers to the -C=N radical. 
5 "Cyanoalkoxy" refers to a radical of the formula -OR a -C=N where Ra is an alkyl 

radical as defined above, e.g., 2-cyanoethoxy, 2-cyanopropoxy, 4-cyanobut-2-oxy, and 
the like. 

"Diaikylammo" refers to a radical of the formula -N(Ra)-Ra where each R a is 
independently an alkyl radical, e.g., dimethylamino, diethylamino, methylethylamino, 
10 and the like. 

"Dialkylaminocarbonyl" refers to a radical of the formula -C(0)-N(R a )-R a where 
each R a is independently an alkyl radical, e.g., dimethylaminocaibonyl, 
diethylaminocarbonyl, methyl(ethyl)aminocarbonyl, and the like. 

"Dialkylaminoalkyl" refers to a radical of the formula -Ra-N(Ra)-R a where each 
15 R a is independently analkyl radical as defined above, e.g., dimethylaminomethyl, 
2-(diethylamino)efriyl, 3-(methyI(ethyl)amino)propyl, and the like. 

"Dialkylaminoalkoxy" refers to a radical of the formula -0-R a -N(R a )-R a where 
each R a is independently an alkyl radical as defined above, e.g., 
dimethylaminomethoxy, 2-(diethylamino)ethoxy, 3-(methyl(ethyi)amino)propoxy, and 
20 the like. 

"Dialkylaminocarbonylakoxy" refers to a radical of the formula 
-0-R a -C(0)-N(R a )-R a where each Ra is independently an alkyl radical, e.g., 
dimethylamlnocatbonylmethoxy, diethylaminocarbonylmethoxy, 2- 
(methyl(ethyl)aminocarbonyi)ethoxy, and the like. 
25 n Di(alkoxycarbonyl)alkoxy n refers to a radical of the formula 

-0-R a (C(0)OR a )-C(0)0-R a where each Ra is independently an alkyl radical as defined 
above, e.g., di(methoxycarbonyl)me1hoxy f di(ethoxycarbonyl)methoxy, 2,2- 
di(ethoxycarbonyl)ethoxy, and the like. 

"Di(carboxy)alkoxy" refers to a radical of the formula -0-R a (C(0)OH)-C(0)OH 
30 where each Ra is independently an alkyl radical as defined above, e.g., 

di(carboxy)methoxy, di(carboxy)methoxy, 2,2-di(carboxy)ethoxy, and the like. 

"Di(alkylcarbonyl)amino n refers to a radical of the formula -NCCfOJ-RaJ-CfOVRg 
where each Ra is independently an alkyl radical as defined above, e.g., 
di(acetyl)amino, di(ethy!carbonyl)amino, and the like. 
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7Dialkylaminoaikyl)(alkyl)amino n refers to a radical of the formula 
-N(R a }-Ra-N(Ra)Ra» where each Ra is Independently an alkyl radical as defined above 
and where each nitrogen atom is disubstituted, e.g., 
(dimethylaminomethyl)(methyl)amino, (diethylaminomethyl)(methyl)amino t 
5 (2-(dimethylamino)ethyl)(ethyl)amino, and the like. 

"(DiaIkylamino)(carboxy)alkoxy D refers to a radical of the formula 
-O-Ra(C(O)0H)-N(Ra)Ra, where each R a is independently an alkyl radical as defined 
above and where the first Ra group is substituted by a -C(0)OH group and a -N(R a )R a 
group, e.g., 3-dimethylamino-1-carboxymethoxy, 4-diethylamino-1-carboxymethoxy, 
10 and the like. 

,, (D)alkylaminocarbonyialkyi)(alkyl)amino ,, refers to a radical of the formula 
-N(Ra)-Ra-C(0)-N(Ra)Ra where each Ra is independently an alkyl radical as defined 
above and where each nitrogen atom is disubstituted, e.g., 
(dimethylaminocarbonylmethyl)(methyl)amino, 
1 5 (diethylaminocarbonyhiethyl)(methyl)amino, (2- 

(diethylaminocarbonyl)ethyl)(ethyl)amino, and the like. 

"FonmyT refers to the radical -C(0)H. 

"Halo" refers to bromo, chloro, iodo orfluoro. 

"Haloalkyl" refers to an alkyl radical, as defined above, that is substituted by 
20 one or more halo radicals, as defined above, e.g., trifluoromethyl, difluoromethyl, 

trichloromethyl, 2,2,2-trifIuoroethyl, 1-fluoromethyl-2-fluoroethyl, 

3-bromo-2-fluoropropyl, 1-bromomethyl-2-bromoethyl, and the like. 

"Haloalkylsulfonylaminoalkyi" refers to a radical of the formula -R a -N(Hy-S(0) 2 Rf 

where R a is an alkyl radical as defined above and R* is a haloalkyl radical as defined 
25 above, e.g., 2-(trifluoromethoxysulfonylamino)ethyl, 3- 

(trifluoromethoxysulfonylamino)propyl, and the like. 

"Haloafkenyl" refers to an alkenyl radical, as defined above, that is substituted 

by one or more halo radicals, as defined above, e.g., 1 ,2-difluoroethenyl, 

3-bromo-2-fluoroprop-1-enyl, 1 ,2-dibromoethenyi, and the like. 
30 "Haloalkoxy" refers to a radical of the formula -OR* where R f is an haloalkyl 

radical as defined above, e.g., trifluoromethoxy, difluoromethoxy, trichloromethoxy, 

2,2,2-trifluoroethoxy, 1-fluoromethyl-2-fluoroethoxy, 3-bromo-2-fluoropropoxy, 

1-bromomethyl-2-bromoethoxy, and the like. 



r 



WO 02/098856 



-14- 



PCTAJS02/17821 



"Haloalkenybxy" refers to a radical of the formula -ORg where Rg is an 
haloalkenyl radical as defined above, as defined above, e.g., 1,2-difluoroethenyIoxy, 
3-bromo-2-fluoroprop-1-enytaxy, 1 ,2-dibromoethenyloxy, and the like. 

"Haloalkoxycarbonyt" refers to a radical of the formula -C(0)OR f where R f is an 

5 haloalkyl radical as defined above, e.g., trifluoromethoxycarbonyl, 

difluoromethoxycarbonyl, trichloromethoxycarbonyl, 2,2,2-trifluoroethoxycarbonyl, 
1 -fluoromethi4-2-fluoroethoxycarbonyl f 3-bromo-2-fluoropropoxycarbbnyl, 
1-bromomethy1-2-bromoethoxycarbonyl, and the like. 
"Hydroxy" refers to the -OH radical. 

10 "Hydroxyalkyl" refers to a alkyl radical as defined above that is substituted by a 

hydroxy radical, e.g., hydroxymethyi, 2-hydroxyethyl, 2-hydraxypropyl, 3- 
hydroxypropyl, 4-hydroxybutyl, 3-hydroxybutyl, and the like. 

"Hydroxyalkoxy" refers to a radical of the formula -OR a -OH where Ra is an alkyl 
radical as defined above, e.g., 2-hydroxyethoxy, 2-hydroxypropoxy, 4-hydroxybutoxy, 

1 5 3-hydroxybutoxy, and the like. 

"(HydroxyalkylXalkyOamino" refers to a radical of the formula -N(Ra)-R a -OH 
where each R a is independently an alkyl radical as defined above, e.g., (2- 
hydroxyethyi)(methyl)amino, (2-hydro)^ethyl)(ethyl)amino i (3- 
hydroxypropyl)(ethyl)amino, and the like. 

20 "Heterocyclyi" refers to a stable 3- to 16-membered ring radical which consists 

of carbon atoms and from one to five heteroatoms selected from the group consisting 
of nitrogen, oxygen and sulfur. For purposes of this invention, the heterocyclyl radical 
may be a monocyclic, bicyclic or tricyclic ring system, which may include fused or 
bridged ring systems; and the nitrogen, carbon or sulfur atoms in the heterocyclyl 

25 radical may be optionally oxidized; the nitrogen atom may be optionally quaternized; 
and the heterocyclyl radical may be aromatic or partially or fully saturated. The 
heterocyclyl radical may be attached to the main structure at any heteroatom or 
carbon atom which results in the creation of a stable compound. Examples of such 
heterocyclyl radicals include, but are not limited to, azepinyl, acridinyl, benzimidazolyl, 

30 benzthiazolyl, benzoxazolyl, benzopyranyl, benzopyranonyl, benzofuranyl, 

benzofuranonyl, benzothienyl, carbazolyl, cinnolinyl, decahydroisoquinolyl, dioxolanyl, 
furanyl, furanonyl, isothiazolyl, imidazolyl, imidazolinyl, imidazolidinyl, isothiazoBdinyl, 
indolyl, isoindolyl, indolinyl, isoindolinyi, indanyl, indolizinyl, isoxazolyl, isoxazoiidinyl, 
morpholinyl, naphthyridinyl, oxadiazolyl, octahydroindolyl, octahydroisoindol^, 

35 2-oxopiperazbiyl, 2-oxopiperidin^, 2-oxopyrrolidinyl, 2oxoazepinyl, oxazolyl, 
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oxazolidinyl, oxiranyl, piperidinyl, piperazinyl, 4-piperidonyl, phenazinyl, phenothiazinyl, 
phenoxazinyl, phthalazinyl, pteridinyl, purinyl, pyrrolyi, pyrrolidinyl, pyrazolyl, 
pyrazolidinyf, pyridhyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinazolhyl, quinoxalinyl, 
quinolinyi, quinuclidinyl, isoquinolinyl, thiazolyl, thiazoDdinyl, thiadiazaolyi, triazolyl, 

5 tetrazolyl, tetrahydroluryl, triazinyl, tetrahydropyranyl, thienyl, thiamorpholinyl, 
thiamorphoOnyl sulfoxide, and thiamorpholinyl sutfone. Unless stated otherwise 
specifically in the specification, the term "heterocyclyl" is meant to include heterocyclyl 
radicals as defined above which are optionally substituted by one or more substituents 
selected from the group consisting of hydroxy, halo, alkyl, alkoxy, phenoxy, haloalkyl, 

10 haloalkoxy, formyl, nitro, cyano, amino, monoaikylamino, dialkylamino, carboxy, 
alkoxycarbonyl, benzyicarbonyl, alkylcarbonyl, carboxyalkyl, alkoxycarbonylalkyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, aminocarbonylalkyl, 
monoalkylaminocarbonylakyl, dialkylaminocarbonylalkyl, as defined herein. 

For R\ preferred heterocyclyl radicals are those radicals selected from the 

15 group consisting of benzoxazolyi, benzthiazolyl, pyridinyl, and pyrimidin>J. For R 3 , 

preferred heterocyclyl radicals are those radicals selected from the group consisting of 
morpholinyl, piperidinyl (optionally substituted by one or more substituents selected 
from the group consisting of aminocarbonyl, alkoxycarbonyl, carboxy and hydroxy), 
pyrrolidinyl (optionally substituted by hydroxy), and piperaziny (optionally substituted 

20 by one or more substituents selected from the group consisting of alkyl and 
carboxyalkyl). 

"Heterocyclylalky^ , refers to a radical of the formula -R a -Rh where R a is an alkyl 
radical as defined above and R h is an heterocyclyl radical as defined above, e.g., 
imidazol-3-yImethyl, triazol-3-ylmethyl, 2-tetrazolylethyl, and the like. For R 2 , preferred 
25 heterocyclylalkylradicals are those radicals where Rh is selected from the group 

consisting of imidazolyl (optionally substituted by carboxyalkyl), indolyl, triazolyl and 
tetrazolyl. 

^ Heterocyclylalkoxy ,, refers to a radical of the formula -0-R a -R h where R a is an 
alkyt radical as defined above and Rh is an heterocyclyl radical as defined above, e.g., 
30 14etrazolylethoxy, oxiranylmethoxy, and the like. For R 3 , preferred heterocyclylalkoxy 
radicals are those radicals where Rh is selected from the group consisting of oxiranyl 
or tetrazolyl. For R 4 , preferred heterocyclylalkoxy radicals are those radicals where Rh 
is pyrrolidinyl (optionally substituted by one or more substituents independently 
selected from the group consisting of hydroxy and carboxy). 
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"HeterocyclylcarbonyT refers to a radical of the formula -0(0)-!^ where Rh is a 

heterocyclyl radical as defined above, e.g., furan-2-ylcarbonyl, piperidin-4-ylcarbonyl, 

thien-2-ylcarbonyl, morpholin-4-ylcarbonyl, and the like. For R 1 , preferred 

heterocyclylcarbonyl radicals are those radicals wherein Rh is selected from the group 
5 consisting of furanyl, thienyl, piperidinyl, morpholinyl and pyridhyl (optionally 

substituted by one or more substitutents independently selected from the group 

consisting of hydroxy, halo and alkyl). 

"Monoalkylamino" refers to a radical of the formula -N(H)-Ra where Ra is an alkyl 

radical as defined above, e.g., methylamino, ethylamino, /i-propylamino, and the like. 
1 0 "Monoalkylaminocarbonyi" refers to a radical of the formula -C(0)-N(H)-Ra where 

R a is an alkyl radical as defined above, e.g., methylaminocarbonyl, ethylaminocarbonyl, 

n-propylaminocarbonyl, and the like. 

"Monoaralkylaminocarbonylalkoxy" refers to a radical of the formula - 

0-Ra-C(0)-N(H)-Re where R a is an alkyl radical as defined above and Re is an aralkyl 
15 radical as defined above, e.g., benzyiaminocarbonylmethoxy, 2- 

(benzylaminocarbonyl)ethoxy, 2^4-hydroxybenzylaminocarbonyl)propoxy, and the like. 
"Mono(carboxyalkyl)aminocarbonyr refers to a radical of the formula 

-C(0)-N(H>-R a -C(0)OH where Ra is an alkyl radical as defined above, e.g., 

(2-carboxyethyl)aminocarbonyl, carboxymethylaminocarbonyl, and the like. 
20 "Mono(carboxyalkyl)aminocarbonylalkoxy" refers to a radical of the formula 

-0-Ra-C(0>N(H)-Ra-C(0)OH where each R a is independently an alkyl radical as defined 

above, e.g., (2-carboxyethyl)aminocarbonylmethoxy t 

2-<carboxymethylaminocarbonyl)propoxy, and the like. 

"Mono(alkoxycarbonylalkyl)aminocarbonyialkoxy u refers to a radical of the 
25 formula -O-Ra-CCO^HVRa-C^ORa where each Ra is independently an alkyl radical 

as defined above, e.g., (2-ethoxycarbonylethyl)aminocarbonylmethoxy, 

2-(ethoxycarbonylmethylaminocarbonyl)propoxy i and the like. 

"Mono(alkoxycarbonylalkyl)aminocarbonyl n refers to a radical of the formula 

-CtoyNlH^Ra-CtOpRa where each R a is independently an alkyl radical as defined 
30 above, e.g., (2-methoxycarbonylethyl)aminocarbonyl, 

ethoxycarbonylmethylaminocarbonyl, and the like. 

n Mono((alkoxycarbonyi)(carboxy)aikyl)aminocarbonyl n refers to a radical of the 

formula -C(0)-N(H>-Ra(C(0)OH)-C(0)ORa where each R a is independently an alkyl 

radical as defined above, e.g., (1-carboxy-3-(1,1- 
35 dimethylethoxycarbonyl)propyl)aminocarbonyl, and the like. 
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0 Mono(di(alkoxycajtKDnyl)aIkyl)aminocarbonyl n refers to a radical of the formula 
•^^^(HVRaCCCOPRaJ-CCOpRa where each R* is independently an alky! radical as 
defined above, e.g., (1-methoxycarbonyt-3-(1,1- 
dimethylethoxycarbonyl)propyl^ and the like. 

5 "Mono(dicarboxyalkyl)aminocarbonyl n refers to a radical of the formula 

-C(0)-N(H)-Ra(C(0)OH>-C(0)OH where Ra is an alkyl radical as defined above, e.g., 
(1,3<Iicarboxypropyl)aminocarbonyl t and the like. 

"Mammal" includes humans and domesticated animals, such as cats, dogs, 
swine, cattle, sheep, goats, horses, rabbits, and the like. 
1 0 "Nitro" refers to the -N0 2 radical. 

"Optional" or "optionally" means that the subsequently described event of 
circumstances may or may not occur, and that the description includes instances where 
said event or circumstance occurs and instances in which it does not. For example, 
"optionally substituted aryl" means that the aryl radical may or may not be substituted 
15 and that the description includes both substituted aryl radicals and aryl radicals having 
no substitution. 

"Pharmaceutically acceptable salt" includes both acid and base addition salts. 
"Pharmaceutical^ acceptable acid addition salt" refers to those salts which retain 
the biological effectiveness and properties of the free bases, which are not biologically or 

20 otherwise undesirable, and which are formed with inorganic acids such as hydrochloric 
acid, hydrobromic add, sulfuric acid, nitric acid, phosphoric acid and the like, and organic 
acids such as acetic acid, trifluoroacetic acid, propionic acid, glycoiic acid, pyruvic acid, 
oxalic acid, maleic acid, malonic acid, succinic acid, fumaric acid, tartaric acid, citric acid, 
benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, 

25 p-toluenesulfonic acid, salicylic acid, and the like. 

"Pharmaceutically acceptable base addition salt" refers to those salts which 
retain the biological effectiveness and properties of the free acids, which are not 
biologically or otherwise undesirable. These salts are prepared from addition of an 
inorganic base or an organic base to the free add. Salts derived from inorganic bases 

30 include, but are not limited to, the sodium, potassium, lithium, ammonium, calcium, 
magnesium, iron, zinc, copper, manganese, aluminum salts and the like. Preferred 
inorganic salts are the ammonium, sodium, potassium, calcium, and magnesium salts. 
Salts derived from organic bases include, but are not limited to, salts of primary, 
secondary, and tertiary amines, substituted amines including naturally occurring 

35 substituted amines, cydic amines and basic ion exchange resins, such as 
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isopropylamine, trimethyiarnine, diethylamine, triethylamine, tripropylamine, 
ethanolamine, 2-dimethylaminoethanol, 2-diethylaminoethanol, dicyclohexylamine, 
lysine, arginine, histidine, caffeine, procaine, hydrabamine, choline, betaine, 
ethylenediamine, glucosamine, methylglucamine, theobromine, purines, piperazine, 
5 piperidine, N-ethylpiperidine, polyamine resins and the like. Particularly preferred 
organic bases are isoprppylamine, diethylamine, ethanolamine, trimethyiarnine, 
dicyclohexylamine, choline and caffeine. 

As used herein, compounds which are "commercially available" may be 
obtained from standard commercial sources including Acros Organics (Pittsburgh PA), 

10 Aldrich Chemical (Milwaukee Wl, Including Sigma Chemical and Fluka), Apin 

Chemicals Ltd. (Milton Park UK), Avocado Research (Lancashire U.K.), BDH Inc. 
(Toronto, Canada), Bionet (Cornwall, U.K.), Chemservice inc. (West Chester PA), 
Crescent Chemical Co. (Hauppauge NY), Eastman Organic Chemicals, Eastman 
Kodak Company (Rochester NY), Fisher Scientific Co. (Pittsburgh PA), Fisons 

15 Chemicals (Leicestershire UK), Frontier Scientific (Logan UT), ICN Biomedicals, Inc. 
(Costa Mesa CA), Key Organics (Cornwall U.K.), Lancaster Synthesis (Windham NH), 
Maybridge Chemical Co. Ltd. (Cornwall U.K.), Parish Chemical Co. (Orem UT), Pfaltz 
& Bauer, Inc. (Waterbury CN), Polyorganix (Houston TX), Pierce Chemical Co. 
(Rockford IL), Riedel de Haen AG (Hannover, Germany), Spectrum Quality Product, 

20 Inc. (New Brunswick, NJ), TCI America (Portland OR), Trans World Chemicals, Inc. 
(Rockville MD), and Wako Chemicals USA, Inc. (Richmond VA). 

As used herein, "suitable conditions" for carrying out a synthetic step are 
explicitly provided herein or may be disoerned by reference to publications directed to 
methods used in synthetic organic chemistry. The reference books and treatise set 

25 forth above that detail the synthesis of reactants useful in the preparation of 

compounds of the present invention, will also provide suitable conditions for carrying 
out a synthetic step according to the present invention. 

As used herein, "methods known to one of ordinary skill in the art" may be 
identified though various reference books and databases. Suitable reference books 

30 and treatise that detail the synthesis of reactants useful in the preparation of 

compounds of the present invention, or provide references to articles that describe the 
preparation, include for example, "Synthetic Organic Chemistry", John Wiley & Sons, 
Inc., New York; S. R. Sandler et al., "Organic Functional Group Preparations," 2nd 
Ed., Academic Press, New York, 1983; H. O. House, "Modern Synthetic Reactions", 

35 2nd Ed., W. A. Benjamin, Ind Menlo Park, Calif. 1972; T. L. Gilchrist, "Heterocyclic 
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Chemistry", 2nd Ed., John Wiley & Sons, New York, 1992; J. March, "Advanced 
Organic Chemistry: Reactions, Mechanisms and Structure", 4th Ed., 
Wiley-lnterscience, New York, 1992. Specific and analogous reactants may also be 
identified through the indices of known chemicals prepared by the Chemical Abstract 

5 Service of the American Chemical Society, which are available in most public and 
university libraries, as well as through on-line databases (the American Chemical 
Society, Washington, D.C., www.acs.org may be contacted for more details). 
Chemicals that are known but not commercially available in catalogs may be prepared 
by custom chemical synthesis houses, where many of the standard chemical supply 

10 houses (e.g., those listed above) provide custom synthesis services. 

"Prodrugs" is meant to indicate a compound that may be converted under 
physiological conditions or by solvolysis to a biologically active compound of the 
invention. Thus, the term "prodrug" refers to a metabolic precursor of a compound of 
the invention that is pharmaceutical^ acceptable. A prodrug may be inactive when 

1 5 administered to a subject in need thereof, but is converted in vivo to an active 

compound of the invention. Prodrugs are typically rapidly transformed in vivo to yield 
the parent compound of the invention, for example, by hydrolysis in blood. The 
prodrug compound often offers advantages of solubility, tissue compatibility or delayed 
release in a mammalian organism (see, Bundgard, H., Design of Prodrugs (1985), pp. 

20 7-9, 21-24 (Elsevier, Amsterdam). 

A discussion of prodrugs is provided in Higuchi, T., et a/., "Pro-drugs as Novel 
Delivery Systems," A.C.S. Symposium Series, Vol. 14, and in Bioreversible Carriers in 
Drug Design, ed. Edward B. Roche, American Pharmaceutical Association and 
Pergamon Press, 1987, both of which are incorporated in full by reference herein. 

25 The term "prodrug" is also meant to include any oovalently bonded carriers 

which release the active compound of the invention in vivo when such prodrug is 
administered to a mammalian subject Prodrugs of a compound of the invention may 
be prepared by modifying functional groups present in the compound of the invention 
in such a way that the modifications are cleaved, either in routine manipulation or in 

30 vivo, to the parent compound of the invention. Prodrugs include compounds of the 
invention wherein a hydroxy, amino or mercapto group is bonded to any group that, 
when the prodrug of the compound of the invention is administered to a mammalian 
subject, cleaves to form a free hydroxy, free amino or free mercapto group, 
respectively. Examples of prodrugs include, but are not limited to, acetate, formate 

35 and benzoate derivatives of alcohol and amine functional groups in the compounds of 
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the invention and the like. 

"Stable compound" and "stable structure" are meant to indicate a compound that 
is sufficiently robust to survive isolation to a useful degree of purity from a reaction 
mixture, and formulation into an efficacious,therapeutic agent 

"Therapeutically effective amount' refers to that amount of a compound of the 
invention which, when administered to a human in need thereof, is sufficient to effect 
treatment, as defined below, for a disease-state characterized by thrombotic activity. 
The amount of a compound of the invention which constitutes a "therapeutically effective 
amount" will vary depending on the compound, the condition and its severity, and the 
age of the human to be treated, but can be determined routinely by one of ordinary skill 
in the art having regard to his own knowledge and to this disclosure. 

'Treating" or "treatment" as used herein covers the treatment of a disease-state 
in a mammal, preferably a human, which disease-stated is characterized by thrombotic 
activity, and includes: 

(i) preventing the condition from occurring in a human, in particular, when 
such human is predisposed to the condition but has not yet been diagnosed as having it; 

(ii) inhibiting the condition, i.e., arresting its development; or 

(Hi) relieving the condition, /.e., causing regression of the condition. 

In the above definitions, the use of parentheses in a formula is used to conserve 
space. Accordingly, the use of parenthesis in a formula indicates that the group 
enclosed within the parentheses is attached directly to the atom preceding the 
parenthesis. For example, the term "di(carboxy)alkoxy" is defined as a radical of the 
formula -0-R a (C(0)OH)-C(0)OH. This formula can be drawn as follows: 



It will also be appreciated that certain compounds of the invention or 
pharmaceutically acceptable salts thereof, may exist in, and be isolated in, isomeric 
forms, including tautomeric forms, c/s- or frans-isomers. In addition, certain compounds 
of the invention or pharmaceutically acceptable salts thereof may contain one or more 
asymmetric centers and may thus give rise to enantiomers, diastereomers, and other 
stereoisomeric forms that may be defined, in terms of absolute stereochemistry, such 
as (R)- or (S)-. The present invention is meant to include all such possible isomers, as 
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well as their racemic and optically pure forms. Optically active (R}~ and {Sy isomers 
may be prepared using chiral synthons or chiral reagents by methods known to those 
of ordinary skill in the art, or resolved using conventional techniques. When the 
compounds described herein contain olefinic double bonds or other centers of 
5 geometric asymmetry, and unless specified otherwise, it is intended that the 
compounds include both E and Z geometric isomers. 

The nomenclature used herein is a modified form of the I.U.P.A.C. 
nomenclature system wherein the compounds of the invention are named herein as 
derivatives of the quinoline or naphthalene moiety. 




is named herein as 2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3- 
rartDOxypropyl]aminocarbonyl-6-aminc^ Unless 
otherwise indicated, compound names are intended to include any single 
stereoisomer, enantiomer, racemate or mixtures thereof. 

15 

Utility of the Compounds of the Invention 

The compounds of the invention act as selective antagonists of the platelet 
ADP receptor, P2Y A c- Accordingly, the compounds are useful in treating disease- 
states which are characterized as having thrombotic activity. In particular, the 

20 compounds are useful as inhibitors of platelet activation, aggregation and 

degranulation, anti-thrombotic agents or in the treatment or prophylaxis of unstable 
angina, coronary angioplasty (PTCA), myocardial infarction, perithrombolysis, primary 
arterial thrombotic I complications of atherosclerosis such as thrombotic or embolic 
stroke, peripheral vasculardisease, myocardial infarction with or without thrombolysis, 

25 arterial complications due to interventions in atherosclerotic disease such as 

angioplasty, endarterectomy, stent placement, coronary and other vascular graft 
surgery, thrombotic complications of surgical or mechanical damage such as tissue 
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salvage following accidental or surgical trauma, reconstructive surgery including skin 
and muscle flaps, conditions with a diffuse thrombotic/platelet consumption component 
such as disseminated intravascular coagulation, thrombotic thrombocytopenic purpura, 
hemolytic uremic syndrome, thrombotic complications of septicemia, adult respiratory 
5 distress syndrome, anti-phospholipb syndrome, heparin-induced thrombocytopaenia 
and pre-eclampsia/eclampsia, or venous thrombosis such as deep vein thrombosis, 
venobcclusive disease, hematological conditions such as myeloproliferative disease, 
including thrombocythemia; or in the prevention of mechanically-induced platelet 
activation in vivo, such as cardiopulmonary bypass (prevention of 

10 microthromboembolism), mechanically- induced platelet activation in vitro, such as use 
in the preservation of blood products, e.g. platelet concentrates, or shunt occlusion 
such as in renal dialysis and plasmapheresis, thrombosis secondary to vascular 
damage/inflammation such as vasculitis, arteritis, glomerulonephritis, inflammatory 
bowel disease and organ graft rejection, conditions such as migraine, Raynaud's 

1 5 phenomenon, atheromatous plaque formation/progression, vascular 

stenosis/restenosis and asthma, in which platelet-derived factors are implicated in the 
disease process. 

The compounds of formula (I) are also useful as standard or reference 
compounds, for example, as a quality standard or control, in tests or assays involving 

20 the inhibition of the platelet ADP receptor, P2Y AC . Such compounds may be provided 
in a commercial kit, for example, for use in pharmaceutical research involving the 
platelet ADP receptor, P2Y AC . For example, a compound of formula (I) could be used 
as a reference in an assay to compare its known activity to a compound with an 
unknown activity. This would ensure that the experimenter that the assay was being 

25 performed properly and provide a basis for comparison, especially if the test 
compound was a derivative of the reference compound. When developing new 
assays or protocols, compounds of formula (I) could be used to test their 
effectiveness. 

30 Testing of the Compounds of the Invention 

The ability of the compounds to inhibit the platelet adenosine diphosphate 
receptor known as the P2Y A c receptor, and its biological effects may be tested in a 
variety of in vitro , ex vivo and in vivo assays. For example, the ability of the 
compounds to bind to the P2Y A c receptor may be measured by methods similar to 
35 those described in Gachet, C. et a/., Br. J. Haemotol. (1995), Vol. 91, pp. 434-444 and 
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Mills, D.C.B., Thromb. Haemost. (1996), Vol. 76, No. 6, pp. 835-856, and by the 
method described below in Example 17. The ability of the compounds to inhibit ADP- 
induced aggregation of platelets may be measured by methods similar to those 
described in R.G. Humphries, Br. J. Pharm. (1995), Vol. 1 15, pp. 1 1 10-1 1 16 and 
5 Methods in Enzymofogy, Vol. 169, p. 3 and by the method described below in Example 
18. The ability of the compounds to inhibit thrombus formation in vivo or ex vivo may 
be measured by methods similar to those described in J.M. Herbert, Cardiovasc. Drug 
Rewews(1993), Vol. 11, No. 2, pp. 180-198 or J.D. Folts, Circulation (1976), Vol. 54, 
No. 3, p. 365, or by the methods described below in Example 19. The results of these 
1 0 assays clearly demonstrate that the compounds of the invention are functional 

antagonists of the platelet adenosine diphosphate receptor and are thereful useful in 
inhibiting platelet aggregation and thrombus formation. 

Administration of the Compounds of the Invention 

1 5 Administration of the compounds of the invention, or their pharmaceutical^ 

acceptable salts, in pure form or in an appropriate pharmaceutical composition, can be 
carried out via any of the accepted modes of administration or agents for serving similar 
utilities. Thus, administration can be, for example, orally, nasally, parenterally, topically, 
transdermally, or rectally, in the form of solid, semi-solid, iyophilized powder, or liquid 

20 dosage forms, such as for example, tablets, suppositories, pills, soft elastic and hard 
gelatin capsules, powders, solutions, suspensions, or aerosols, or the like, preferably in 
unit dosage forms suitable for simple administration of precise dosages. The 
compositions will include a conventional pharmaceutical carrier or excipient and a 
compound of the invention as the/an active agent, and, in addition, may include other 

25 medicinal agents, pharmaceutical agents, carriers, adjuvants, etc. 

Generally, depending on the intended mode of administration, the 
pharmaceuticaily acceptable compositions will contain about 1% to about 99% by weight 
of a cpmpound(s) of the invention, or a pharmaceuticaily acceptable salt thereof, and 
99% to 1% by weight of a suitable pharmaceutical excipient. Preferably, the composition 

30 will be about 5% to 75% by weight of a compound(s) of the invention, or a 

pharmaceuticaily acceptable salt thereof, with the rest being suitable pharmaceutical 
excipients. 

The preferred route of administration is oral, using a convenient daily dosage 
regimen which can be adjusted according to the degree of severity of the disease-state 
35 to be treated. For such oral administration, a pharmaceuticaily acceptable composition 
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containing a compound(s) of the invention, or a pharmaceutically acceptable salt thereof, 
is formed by the incorporation of any of the normally employed excipients, such as, for 
example, pharmaceutical grades of mannitol, lactose, starch, pregelatinized starch, 
magnesium stearate, sodium saccharine, talcum, cellulose ether derivatives, glucose, 
5 gelatin, sucrose, citrate, propyl gallate, and the like. Such compositions take the form of 
solutions, suspensions, tablets, pills, capsules, powders, sustained release formulations 
and the like. 

Preferably such compositions will take the form of capsule, caplet or tablet and 
therefore will also contain a diluent such as lactose, sucrose, dicalcium phosphate, and 

10 the like; a disintegrant such as croscarmellose sodium or derivatives thereof; a lubricant 
such as magnesium stearate and the like; and a binder such as a starch, gum acacia, 
polyvinylpyrrolidone, gelatin, cellulose ether derivatives, and the like. 

The compounds of the invention, or their pharmaceutically acceptable salts, may 
also be formulated into a suppository using, for example, about 0.5% to about 50% 

1 5 active ingredient disposed in a earner that slowly dissolves within the body, e.g., 

poiyoxyethylene glycols and polyethylene glycols (PEG), e.g., PEG 1000 (96%) and 
PEG 4000 (4%). 

Liquid pharmaceutically administrate compositions can, for example, be 

prepared by dissolving, dispersing, etc., a compound(s) of the invention (about 0.5% to 
20 about 20%), or a pharmaceutically acceptable salt thereof, and optional pharmaceutical 

adjuvants in a carrier, such as, for example, water, saline, aqueous dextrose, glycerol, 

ethanol and the like, to thereby form a solution or suspension. 

If desired, a pharmaceutical composition of the invention may also contain minor 

amounts of auxiliary substances such as wetting or emulsifying agents, pH buffering 
25 agents, antioxidants, and the like, such as, for example, citric acid, sorbitan monolaurate, 

triethanolamine oleate, butylated hydroxytoluene, etc. 

Actual methods of preparing such dosage forms are known, or will be apparent, 

to those skilled in this art; for example, see Remington's Pharmaceutical Sciences % 18th 

Ed., (Mack Publishing Company, Easton, Pennsylvania, 1990). The composition to be 
30 administered will, in any event, contain a therapeutically effective amount of a compound 

of the invention, or a pharmaceutically acceptable salt thereof, for treatment of a 

disease-state characterized by thrombotic activity in accordance with the teachings of 

this invention. 

The compounds of the invention, or their pharmaceutically acceptable salts, are 
35 administered in a therapeutically effective amount which will vary depending upon a 
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variety of factors including the activity of the specific compound employed; the metabolic 
stability and length of action of the compound; the age, body weight, genera! health, sex, 
and diet of the patient the mode and time of administration; the rate of excretion; the 
drug combination; the severity of the particular disease-states; and the host undergoing 
5 therapy. Generally, a therapeutically effective daily dose is from about 0.14 mg to about 
14.3 mg/kg of body weight per day of a compound of the invention, or a pharmaceuticaliy 
acceptable salt thereof; preferably, from about 0.7 mg to about 10 mg/kg of body weight 
per day; and most preferably, from about 1.4 mg to about 7.2 mg/kg of body weight per 
day. For example, for administration to a 70 kg person, the dosage range would be from 
1 0 about 1 0 mg to about 1 .0 gram per day of a compound of the invention, or a 

pharmaceuticaliy acceptable salt thereof, preferably from about 50 mg to about 700 mg 
per day, and most preferably from about 100 mg to about 500 mg per day. 

Preferred Embodiments 

15 Of the compounds of formula (I) as set forth above in the Summary of the 

Invention, several groups of compounds are particularly preferred. 
One preferred group is that group of compounds wherein: 

a is 1 or 2; 

b is 1; 
20 A is =N-; 

R 1 is alkoxycarbonyl; 

R 2 is carboxyalkyl, alkoxycarbonylalkyl, carboxyalkoxycarbonylakyl or 
heterocyclylalkyl; 

R 3 is alkoxy, alkoxycarbonylalkoxy, alkoxycarbonylcycloalkoxy, carboxyalkoxy, 
25 carboxycycloalkoxy, aminocarbonylcycloalkoxy, heterocyclyi, 

tetrahydrofuranonyloxy or heterocyclylalkoxy; 
each R 4 is independently seleded from the group consisting of hydrogen, alkyl, alkoxy, 
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthio, carboxy, 
alkoxycarbonyl, aminocarbony), alkylcarbonyl, nitro, amino, monoalkylamino, 
30 dialkylamino, carboxyalkylamino, aikyicarbonylamino, di(alkylcarbonyl)amino f 

hydroxyalkyl, dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, 
dialkylaminoalkoxy, and heterocyclylalkoxy; 
R 5 is hydrogen, alkyi or hydroxalkyl; 
R 6 is -N(R 7 )-C(0)-; and 
35 R 7 is hydrogen or alkyL 
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A preferred subgroup of this group of compounds is that subgroup of 
compounds wherein: 
a is 1 or 2; 
bis1; 
5 A is =N-; 

R 1 is alkoxycarbonyl; 

R 2 is carboxyalkyl, alkoxycarbonylalkyt or heterocyclylalkyl; 

R 3 is alkoxy, alkoxycarbonyfcycloalkoxy, carboxycycloalkoxy, tetrahydrofuranonyloxy, 
aminocarbonyicycloalkoxy, hetenocyclyl, or heterocyclyfalkoxy; 
10 each R 4 is independently seleded from the group consisting of hydrogen, alkyl and 
heterocyclylalkoxy; 

R 5 is hydrogen, alkyl or hydroxyalkyi; 

R 6 is -N(R 7 )-C(0)-; and 

R 7 is hydrogen. 

1 5 A preferred class of this subgroup of compounds is that class of compounds 

wherein R 2 is carboxyalkyl. 

Preferred compounds of this class of compounds are those compounds 
selected from the group consisting of the following: 
2-[1-(4^ethoxycart3onyl)piperazin-1-^ 
20 (oxiranyl)methoxyquinoline; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyJ-3-carboxypropyl]aminocarbonyl-4- 

(morpholin-4-yl)quinoline; 
2-[l -(4-(ethoxycarbony!)piperazin-1 -yl)carbonyl-3-carboxypropy i]aminocarbonyi-4-(1 - 
tetrazok>-ylethoxy)quinoline; 
25 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyi-3-carboxypropy l]aminocarbonyl-4- 
(tetrazol-5-y!)methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)pipei^in-1-y0cato^ 

aminocarbonylpiperidin-1-yl)quinoline; 
2-[1-(4-(ethoxycarbonyi)piperazin- 
30 carboxypiperidin-1 -yl)quinoline; 

2-[1-(4-(ethoxycarfconyl)piperazin-1-M 

ethoxycarbonylpiperidin-1-yl)quino0ne; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)cato^ 

methylpiperazin-1-y<)quinoline; 
35 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-(3- 
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hydroxypyrrolidin-1-yOquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl )carbonyl-3-carboxypropyl]amincxarbonyl-4-(4- 

hydroxypip8ridin-1-yl)quinoline; 
2-[i -(4-(ethoxycarbonyi)piperazin-1 -yi)carbonyl-3K^rtK5xypropy)]aminocarbony!-4-(4- 
5 (carboxymethyl)piperaan-l-yOquinoline; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -^)carbony!-3-carboxypropyl]anranocarbonyl-4-(3- 

(carboxymethyl)piperazin-1-yl)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7-(2- 

carboxy-4-hydroxypyrrolidin-1 -yl)ethoxy-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
10 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbony1-7- 

methyl-4-(tetrazol-5-yl)methoxyquinoline; and 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 ->»)carbonyi-3-carboxypropyI]aminocarbonyi-7- 

methyl-4-{1 -tetrazol-5-ylethoxy)quinoiine. 

Particularly preferred of these preferred compounds is 2-[1-(4- 
1 5 (ethoxycarbonyl)piperazin-l -yf )carbonyl-3-carboxypropyl]aminocarbonyl-7-methyl-4-(1 - 
tetrazol-5-ylethoxy)quinoline. 

Another preferred class of this subgroup of compounds is that class of 
compounds wherein R 2 is alkoxycarbonylalkyl. 

Preferred compounds of this class of compounds are those compounds 
20 selected from the group consisting of the following: 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyl-3- 

(methoxycarbonyl)propy0aminocarbonyi-4-(tetrahydro-2-oxofuran-3- 

yl)oxyquinoline; 
2~[1 -(4-(ethoxycarbonyl)piperazin-1 -yOcarbonyl-3- 
25 (methoxycaitonyl)propyOaminoc^rt)onyl^-(oxiranyl)methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-^)carbonyl-3- 

(methoxycarl3onyl)propyGaminocarbonyi^-(3-ethoxyrarbonyipiperidin-1- 

yl)quinoline; and; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -^)carbonyl-3- 
30 (ethoxycarbonyl)propyl]aminocarbonyl-4-(1-tBtrazol-5-yletho)y)quinoline. 

Another preferred class of this subgroup of compounds is that class of 
compounds wherein R 2 is heterocyclylalkyl. 

Preferred compounds of this class of compounds are those compounds 
selected from the group consisting of the following: 
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2-[i -(4-(ethoxycarbonyi)piperazin-1 -yi)carbonyl-2-(imidazol^yi)ethyl]aminocarbonyl-4- 
methoxyquinoline; 

2-[1 -(4-(ethoxycarbonyl)piperaz»n-1 -^)carbony1-2-(indol-3-yl)ethyi]aminocart5onyl-4- 
methoxyquinoline; 

5 2-[1 -(4-(ethoxyc#rbonyi)piperazin-1 -v*)carbonyi-2-(1 -(carboxymethyl)imidazol-4- 
yl)ethyl]-aminocarbonyl-4-methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(1 ,2,4-triazol-3-. 

yl)ethyl]aminocart)onyl-4-methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1 -y0carbonyl-3-(tetrazoM -yI)propyl]arranocarbonyi- 
1 0 4-(1 -carboxycyclobut-1 -oxy)quinoDne; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -vi)carbonyi-3-(tetrazol-1 -yl)propy l]arTunocarbonyl- 

4-( Hethoxycarbo nyl )cyclo b ut-1 -oxy )quinoline ; 
2-[1 -(4-(ethoxycarbonyi)piperazin-1 -yJ)carbonyl-3-(tetrazoM -yl)propyl]aminocarbonyl- 
7-methyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; and 
1 5 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)cailDonyl-2-(tetrazol-6-yl)ethyl]aminocart>onyl--7- 
methyl-4-< 1 -carboxycyclobut-1 -oxy)quinoline. 
Particularly preferred of these preferred compounds are the following 
compounds: 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyI-3-(tetrazol-1 -yl)propyl]aminocarbonyl- 
20 7-methyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; and 

2-(1-(4-(ethoxycarbonyl)piperazin-1-y«)carbonyl-2-(tetrazol-5-yl)ethyl]am 
methyi-4-(1 -carboxycyclobut-1 -oxy)quinoline. 

Another preferred subgroup of this group of compounds is that subgroup of 
compounds wherein: 
25 a is 1 or 2; 
b is 1; 
A is =N-; 

R 1 is alkoxycarbonyl; 

R 2 is carboxyalkyl, carboxyalkoxycarbonylakyl or alkoxycarbonylalkyl; 
30 R 3 is alkoxy, alkoxycarbonylalkoxy, alkoxycarbonylcycloalkoxy, 

aminocarbonylcycloalkoxy, carboxyalkoxy or carboxycycloalkoxy; 
each R 4 is independently selected from the group consisting of hydrogen, alkyl, alkoxy, 
aralkoxy, halo, haloalkyl, haioalkoxy, hydroxy, cyano, alkylthio, carboxy, 
alkoxycarbonyl, amlnocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, 
35 dialkylamino, carboxyalkylamino, aikylcarbonylamino, di(alkylcarbonyl)amino, 
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hydroxyalkyi, dialkytaminoalkyl, carboxyalkoxy, alkoxycarbonyialkoxy, and 

dialkylaminoalkoxy, 
R 5 is hydrogen, alkyl or hydroxyalkyl; 
R 6 is -N(R 7 )-C(0>-; and 
5 R 7 is hydrogen or alkyl. 

A preferred class of this subgroup of compounds is that class of compounds 

wherein: 
R 3 is alkoxycarbonylakoxy; 

each R 4 is independently seleded from the group consisting of hydrogen, alkyl or halo; 
10 and 

R 5 is hydrogen. 

Preferred compounds of this class of compounds are those compounds 
selected from the group consisting of the following: 
2-[1 -(4-(ethoxycarbonyi)piperazin-1 -yl)carbony!-3- 
15 (methoxyrait>onyl)propyQaminocarbonyl 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 )carbonyl-3- 

(methoxycarbonyl)propyQaminocarbonyl-4-(1 -methyl-1 - 

(methoxycarbonyl)ethoxy)quinoline; 
2-[1 -(4-(ethoxycarbonyf)piperazin-1 -yl)carbony]-3-(1 , 1 - 
20 dimethylethoxycarbonylpropyl]anBnocarbonyl-4-(1 - 

(ethoxycarbonyl)ethoxy)quinoline; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-(1- 

(ethoxycarbonyl)ethoxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyI-3- 
25 (methoxycarbonyI)propy0aminocarbonyl-4-(1-(ethoxycarbony0ethoxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

(methoxycarbonyl)propyI]aminocarbonyl-4-{1-(ethoxycarbonyl)-2- 

methylpropoxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1-v4)carbony)-3-(1 ,1 - 
30 dimethylethoxycarbonyl)propyl]aminocarbonyl-4-(1 -methyl-1 - 

(methoxycarbonyl)ethoxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)pipe^ 

methyl-1-(methoxycarbony0ethoxy)quinoline; 
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2-[l -(4-{ethoxycarbonyl)piperazin-1 -y!)carbonyl-3- 

(methoxycarbonyl)propyflam!nocarbonyl-4-{1 - 

(methoxycait>onyl)ethoxy)quinoline; 
2-[i -{4-(ethoxycarbony1)piperazin-1 -yl)carbonyl-3-carboxypropyl]arrt nocarbonyi-7- 



2-[1 -(4-(ethoxycart)onyl)piperazin-1 -y!)carbonyl-3-carboxypropyl]aminocarbony!-7- 

methyl-4-(1-(ethoxycarbonyO-2-methyIpropQxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 ->0carbonyi-3-carboxypropyl]aminocarbonyl-6- 

chioro-7-methyM-(1 -methyl-1 -(ethoxycarbonyl)ethoxy)quinoline;and 
1 0 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -vi)carbonyl-3^rboxypropyl]aminocarbonyi-7- 

methyl-4-(1 -methyl-1 -(ethoxycarbonyl)ethoxy)quinoRne. 

Particulariy preferred of these preferred compounds are the following 
compounds: 

2-[1-(4-(ethoxycarbonyI)pipera 
15 methyl-4-(1-(ethoxycarbonyI)propo)^)quino!ine; 

2-[1 -(4-{ethoxycart>onyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

methyl-4-<1-(ethoxycarbonyl)-2-methylpropoxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbon^^^ 

chIoro-7-methyl^-(1-methyl-1-(ethoxycail3onyl)ethoxy)quinoline;and 
20 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyI-7- 

methyl-4-(1 -methyl-1 -(ethoxycarbon^)ethoxy)quinofine. 

Another preferred class of this subgroup of compounds is that class of 
compounds wherein: 

R 3 is alkoxycarbonylcycloalkoxy or aminocarbonylcycloalkoxy; and 
25 R 5 is hydrogen. 

Preferred compounds of this class of compounds are those compounds 
selected from the group consisting of the following: 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-( 1,1- 



dimethyiethoxycarbonyl)propyl]aminocarbonyl-4-(1 -(ethoxycarbonyl)cyclobut-1 - 



2-[i -(4-(ethoxycarbonyi)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbony!^-(1 

(ethoxycarbonyi)cyclobut-1-oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 ->i)carbonyI-3- 

(methoxycarbonyl)propyi]aminocarbonyl-4-(1-(ethoxycarbonyl)cyc!obut-1- 



5 



methyl-4-(1 -(ethoxycarbonyl)propoxy)quinoline; 



30 



oxy)quinoline; 



35 



oxy)quinoline; 
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2-[1 -{4-{ethoxycarbonyi)piperazin-1 -><)carbony}-3-(1 , 1 - 

dimethylethoxycart>onyl)propyH^ 

(ethoxycarbdnyl)cyclobut-1-oxY)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyi-3- 
5 (ethoxycarbonyl)propyl]aminocarbonyl^1-(ethoxycarbonyl)cyclobut-1- 

oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyl-3-(1 , 1 - 

dimethylethoxycarbonyl)propyl]aminocarbonyl-7-(benzyoxy)-4-(1- 

(ethoxycarbonyl)cyc!obut-1-oxy)quinoline; 
1 0 2-[1 -{4-(ethoxycarbonyl)piperazin-1 -v0carbonyl-3-(1 , 1 - 

dimethyfethoxycarbonyl)propyl]aminocarbonyl-7-hydroxy-4-(1- 

(ethoxycarbonyl)cyclobut-1-oxy)quinoline; 
2-[i -(4-(ethoxycarbonyI)piperazin-1 )carbonyl-3-carboxyprbpyl]aminocarbonyl-7- 

chloro-4-(1-(aminocarbonyl)cyclobut-1-oxy)quinoline; 
1 5 2-[1 -(4-(ethoxycarbonyl)piperazin-1 ->i)carbonyl-3-carboxypropyI]aminocarbonyl-7- 

chloro-6-fluoro-4-(1 -(ethoxycarbonyl)cyclobut-1 -oxy)quinoIine; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -^)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

methoxy-4-(1 -(ethoxycarbonyl)cyclobut-l -oxy)quinolrie; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-y*)cafo^ 
20 hydroxy-4-(1 -(ethoxycarbonyl)cyclobut-1 -oxy)quinoline; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y)carbony!-3-c«rboxypropyl]anriinocarbonyI-5- 

fluoro-6-methyI-4-(1 -(ethoxycarbonyl)cyclobut-l -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyI)piperazin-1 -vl)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

methyl-4-(1 -(1 -methylethoxycarbonyl)cyclobut-1 -oxy )quinoline; 
25 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -^)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

chloro-4-(1-(ethoxycarbony!)cyclobut-1-oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

methyl^-(1-(ethoxycarbonyI)cyclobut-1-oxy)quino!ine; 
2-[i -(4-(ethoxycarbonyI)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7- 
30 chloro-6-methyl-4-(1-(ethoxycarbonyl)cyclobut-1-oxy)quinoline; 

2-[1 -(4-(ethoxycarbonyi)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyi-6,7- 

dimethoxy-4-(1-(ethoxycarbonyl)cyclobut-1-oxy)quinoline; 
2-[1-(4-(ethoxyrarbonyl)piperazin-1-yl)ra^ 

fIuoro7-methyl-4-{1 -(ethoxycarbonyl)cyclobut-l -oxy)quinoline; 
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241 -(4-(ethoxycarbonyl)piperazin-1 -y<)carbonyl-3-carboxypropy!]arninocarbonyl-6- 

chloro-7-methyl-4~(1 -(ethoxycarbonyl)cyclobut-l -oxy)quinoline; 
2-[i -{4^ethoxycarbonyJ)piperazin-1 -y)carbonyl-3^rt>oxypropyl]aminocarbonyl-6,7- 
dimethyl-4-(1 -(ethoxycarbonyl)cyclobuM -oxy)quinoline; 
5 2-[1 -(4-(ethoxycarbonyi)piperazin-1 -v4)carbonyi-3-carboxypropyl]aiTunocarbonyl-7- 
chloro-6-methoxy-4-(1 -{ethoxycarbonyl)cyclobut-1 -oxyjquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -vt)carbonyl-3-carboxypropyl]aminocarbonyl-6,7- 

dichloro-4-<1-(ethoxycarbony0cyclobut-1-oxy)quinoline; 
2-[1 -(4-{ethoxycarbonyl)pipera2in-1 -^)carbonyl-3- 
10 (ethoxycarbonyl)propyl]aminocarb^ 
1-oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 )carbonyl-3-(1 - 

methyiethoxycarbony0propyi]aminocarboryl-7-methyl-4-(1- 
(ethoxycarbonyl)cyclobut-l -oxy)quinoline; 
1 5 2-[1 -(4-(ethoxycarbonyl )piperazin-1 -y )carbonyi-3- 

(ethoxycarbonyl)propyl]aminocarbonyl-6-fluoro-7-methyl-4-(1- 
(ethoxycarbonyl)cyclobut-1-oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

(ethoxycartonyl)propyl]aminocarbonyl-6^hloro-7-methyl-4-{1- 
20 (ethoxycarbonyi)cyclobut-l -oxy)quinoline; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-^)carbonyl-3- 
(ethoxycarbonyl)propyl]aminocart>onyl-7-cN 
1-oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -vl)carbonyl-3- 
25 (ethoxycart)onyl)propyl]aminocarbonyl-6,7-dimethyl-4-(1 - 

(ethoxycarbonyl)cyclobut-1-oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -><)carbonyl-3- 

(ethoxycarbonyl)propyl]aminocarbonyl-6,7-dichloro-4-(1- 
(ethoxycarbonyl)cyclobut-1-oxy)quinoline; 
30 2-[1 -(4-(ethoxycarbonyt)piperazin-1 -><)carbonyl-3-carboxypropyl]aminocarbonyl-6- 
methy!thio-4-(1-(ethoxycait»onyl)cyclobut-1-oxy)quinoline; and 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 ->i)carbonyl-3-carboxypropyl]aminocarbonyl-7- 
methyl-4-(1 -(methoxycarbonyl)cyclobut-l -oxy)quino!ine. 
Particularly preferred of these preferred compounds are the following 
35 compounds: 
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241 -(4-<ethoxycarbonyl)piperazin-1 -y1)cart)onyl-3-carboxypropynaminocarbonyl-7- 

chloro-4-(Hethoxycarbonyl)cvdobut-1-oxy)quinoline; 
2^1^4-(ethoxyrarbonyi)piperazin-1-yl)carbonyl-^^ 

methyl-4-(1-(ethoxycarbony[)cyclobiJt-1-oxy)quinoline; 

5 2-[1-<4-<ethoxyrarbony0pi^^ 

ch!oro-6-methyl-4-(1 -(ethoxycarbonyl)cyclobut-l -oxy)quino!ine; 
2-[i -(4-(ethoxycarbonyi)piperazin-1 -yi)rarbony!-3-carboxypropyl]aminocarbonyi-6- 

fluoro-7-methyi-4-(Hethoxycarbonyl)cyclobut-1 -oxy)quinoline; 
2-[1 -{4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-6- 
10 chloro-7-methyl-4-(1-(ethoxycarbonyI)cyclobut-1-oxy)quinoline; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -v<)carbony)-3-carboxypropyl]aminocarbonyl-6,7- 

dimethyl-4-(1-(ethoxycarbonyl)cyclobut-1-oxy)quinoline;and 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yJ)carbonyl-3-carboxypropyl]aminocai^ 
dichloro-4-(1 -(ethoxycarbonyl)cyclobut-1 -oxy)quinoline. 
15 Another preferred class of this subgroup of compounds is that class of 

compounds wherein: 

R 3 is carboxyatkoxycarbonylalkyl or carboxyalkoxy; and 
R 5 is hydrogen. 

Preferred compounds of this class of compounds are those compounds 
20 selected from the group consisting of the following: 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yt)carbonyi-3- 

((carboxy)methoxycarbonyOpropyl]aminocafo^ 
2-[i-(4-(ethoxycarbonyl)pi>erazin-1-yl)carbonyl-3-carboxypropyl]aminoc»rbonyl-4- 
(carboxy)methoxyquinoline; 
25 2-[1-(4-(etooxycarbonyl)plperazin-1-yl)ca^ 
methyl-1 -carboxyethoxy)quinoline; 
-(4-(ethoxycarbonyl)piperazin-1 -y)carbonyl-3-carboxypropyl]aminocarbonyl-4-(1- 
carboxy-2,2-dimethylpropoxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-y0carbon^ 
30 carboxyethoxy)quinoline; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-^)carbonyl-3- 

(methoxycarbonyl)propyQaminocait)onyl-4-<carboxy)methoxyquinoline; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyl-3-carboxypropyl]aminocarbonyl-4-( 1 - 
(carboxy)ethoxy)quinoline; 
35 2-(1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 
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(ethoxycarbonyi)propyI]aminocarbonyl-7-rriBthyl-4-(1 -methyM- 

carboxyethoxy)quinoline; 
2-[i -{4-{ethoxycarbonyl)piperazin-1 -><)carbonyl-3-carix)xypropyl]anranocaitionyl-7- 

metiiyl-4-(1-methyl-1-carboxyBthoxy)quinoline; 
5 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -^)carbonyi-3-carboxypropyl]arrtinocarbonyi-7- 

methyI-4-{1 -(carboxy)ethoxy)quinoline; 
2-[i-(4-(ethoxycarbonyl)piperazin-1-vi)cart>onyI-3-carboxypropyl]aminoca 

methyl-4-(1-carboxypropoxy)quinoline; 
2-[i -{4-(ethoxycarbonyl)piperazin-1 -y!)carbonyl-3-carboxypropyl]aminocarbonyl-7- 
1 0 methyl-4-(1 -carboxy-2-methylpropoxy)quinoline; and 

2-[H4^ethoxycarbonyl)piperm 

chloro-7-methyi-4-(1 -methyl-1 -carboxyethoxy)quino!ine . 

Particularly preferred of these preferred compounds are the following 
compounds: 

1 5 2-[1 -(4-(ethoxycarbonyi)piperazin-1 -yl)carbonyl-3-carboxypropyl]amjnocarbonyl-7- 
methyl-4-(1-methy)-1-carboxyethoxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 ->4)carbonyi-3-carboxypropyl]aTTunocarbonyi-7- 

methyl-4-{1 -(carboy )ethoxy)quinoline; 
2^[1-(4-(ethoxycarbonyl)piperazin-^ 
20 methyl-4-(1 -carboxypropoxy)qulnollne; 

2-[i-(4-(ethoxycarbonyl)piperazin-1-yj)€^rbonyl-3^rboxypropyl]aminocarbonyl-7- 

methyl-4-( 1 -<^arboxy-2-methylpropoxy)qulnoline; and 
2^i-(4-(ethoxycarbonyl)piperazin-1-><)c»rbonyl-3-carlDOxypropyI]aminocarbon 
chloro-7-methyl-4-(1 -methyl-1 -carboxyethoxy)quinoline. 
25 Another preferred class of this subgroup of compounds is that class of 

compounds wherein: 
R 3 is carboxycycloalkoxy; and 
R 5 is hydrogen. 

A preferred subclass of this class of compounds is that subclass of compounds 
30 wherein each R 4 is independently selected from the group consisting of alkyl, 
hydroxyalkyl, alkoxy, halo, haloalkyi, and dialkylaminoalkyl. 

Preferred compounds of this subclass of compounds are those compounds 
selected from the group consisting of the following: 
2-[i-(4-(ethoxycarlDonyl)piperazin-1->^ 
35 dichloro-4-{1-carboxycyc!obut-1-oxy)quinoline; 
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2-[1-(4-(ethoxycarbonyl)piperazin-1-^ 

chloro-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -v!)carbonyl-3-carboxypropyl]arTtinocarbonyi-6> 

methyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
5 2-[1-(4-(ethoxycarbo^ 

methy!-4-(1-carboxycyclobut-1-oxy)quino!ine; 
2-[i -<4^ethoxycarbonyI)piperazin-1 -vi)carbonyl-3-carboxypropyl]aminocarbonyl-8- 

methyi-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyi)piperazin-1^ 
10 (diethylamino)rrotW^ 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -\*)carbonyl-3-c^riDOxypropyl]aminocarbonyl-7- 

(diethylamino)methyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazi^ 

fluoro-4-(1-carbo)ycyclobut-1-oxy)quinoline; 
15 2-[1-(4-(ethoxycarbonyl)pipera 

(trifluoromethyl)-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxyrarbonyl)piperazin-1-y0cato^ 

(hydroxy methyl )-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-y0^ 
20 ethyl-4-(1-carbo>ycyclobut-1-oxy)quinoline; 
2~[1-(4-(ethoxycarbonyl)piperazin-1-^^ 

ethyl-4-( 1 -carboxycyclobut-1 -oxy)quinoline; 
24H4-(ethoxycarbonyA)piperazi^ 

fluoro-4-(1-carboxycyclobut-1-oxy)quinollne; 
25 2-[1-(4-(ethoxyrait>onyl)piperazm^ 

chloro-6-fluoro-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1^)cart)onyl-3-carboxypropyl]aminoc^ 

bromo-4-(1-carboxycyclobut-1-oxy)quinoline; 
2-[i -(4-(ethoxycarbonyi)piperazin-1 -\l )cail3onyl-3-carboxypropyl]aminocarbonyI-7- 
30 chloro-6-methoxy-4-( 1 -carboxycyclobut-1 -oxy)quinoline; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-^^^ 

dlfluoro-4-(1 -carboxycyclobut-1 -oxy)quinollne; 
2-[1 -(4-(ethoxycarbonyl)plperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-5- 

f luoro-6-methyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
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2-s[1 -(4-(ethoxycarbonyl )piperazin-1 -vi)carbonyl-3- 

(ethoxycartx>nyl)prGpyQaminocarbonyl-^ 

1-oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyi)piperazin-1 -y0carbonyl-3-{1 - 
5 methytethoxyrarbonyl)propyi]amim - 

carboxycyclobut-1-oxy)quinoline; 
2-{1 -(4-(ethoxycarbonyi)piperazin-1 -yi)carbonyl-3- 

(ethoxycarbonyl)propyl]aminocarbonyl-7-methyl-4-{1^it)oxycyclobut-1- 

oxy)quino!ine; 

1 0 2-[1 -(4-(ethoxycarbonyl)piperazin-1 ->1)carbonyl-3-(1 - 

methylethoxycarbonyl)propyl]aminocarbonyI-7-methyl-4-(1 -carboxycyclobut-1 - 

oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 ->i)carbonyl-3- 

(ethoxycarbonyl)propyl]aminocarbonyl-6^hlora7-methyl-4-(1-carboxycyclobut- 
15 1-oxy)quinoline; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 ->J )carbonyl-3-{ 1 - 

methylethoxycarbonyOpropylJaminorarbor^ 

carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyi)piperazin-1 ->i)carbonyi-3- 
20 (ethoxycarbonyl)propyl]aminocarbonyl-7-chlorc-4-(1 -carboxycyclobut-1 - 

oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 ->i)carbonyl-3- 

(ethoxycartDonyl)propyl]amlno(^rbonyl-6 f 7<lirnetriyl-4-(1 -carboxycyclobut-1 - 

oxy)qulnoline; 

25 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 - 
methylethoxycarbonyl)propyl]aminocarboi^ 
1-oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -vi)carbonyl-3-( 1 - 

methylethoxycarbony0propyl]aminocarbonyl-7-chloro-4-(1 -carboxycyclobut-1 - 
30 oxy)qulnoline; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-y)carbonyl-3- 
(ethoxycarbony!)propyl]aminoca^ 
oxy)quinoline; 
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2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 - 
methylethoxycarbonyOpropyHaminocaition^ 
1-oxy)quinoline; 

2-[i -(4-<ethoxycarbonyl)piperazin-1 -y!)carbonyl-3-carboxypropy!]aminocarbonyl-7- 
5 chloro-4-(1-carboxycyclobut-1-oxy)quinoline; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -><)rarbonyl-3-carboxypropyl]aminocarbonyl-7- 

methyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropy l]aminocarbonyl-7- 

chloro-6-methyl-4-(1 -carboxycyclobut-1 oxy)quino!ine; 
1 0 2-[1 -(4-(ethoxycarbony1)piperazin-1 -^)carbony!-^carboxypropyl]anrunocarbonyl-6- 

chloro-7-methyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -v0carbonyl-3-carboxypropy l]aminocarbbnyl-6- 

fluoro-7-methyl-4-(1 -carboxycyclobut-1 -oxy)quinollne; 
2-[i-(4-(ethoxyc^rbonyl)piperazin-1-v<)c^rbonyl-3-cartDoxypropyl]amino^ 
15 dimethyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; and 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -vljcarbonyl-a-carboxypropyljaminocarbonyl-ey- 

dichloro-4-( 1 -carboxycyclobut-1 -oxy)quinoline. 

Particularly preferred of these preferred compounds are the following 
compounds: 

20 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -^)carbonyl-3-carboxypropyl]aminocarbonyl-7- 
chioro-6-fluoro-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-(1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropy l]aminocarbonyl-7- 

chlon>4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7- 
25 methyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)cart>onyl-3-carboxypropyl]amjnocarbonyl-7- 

chloro-6-methyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-^)cart)onyl-^ 

chloro-7-methyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
30 2-[1-(4-(ethoxycarbonyl)piperazin-1-vl)carbonyl-3-carboxypropyl]aminocarbonyl-6- 
fluoro-7-methyl-4-{1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-{ethoxycarbonyl)piperazin-1 -v*)carbonyl-3-carboxypropyl]aminocarbonyl-6 t 7- 

dimethyl-4-(1 -carboxycyclobut-1 -oxy )quinoline; and 
2-[1-(4-(ethoxycarbonyl)piperazln-1-v<)c»rbonyl-3-carboxypropyl]amin^ 
35 dichloro-4-(1 -carboxycyclobut-1 -oxy)quinoline. 
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Another preferred subclass of this class of compounds Is that subclass of 
compounds wherein each R 4 is independent selected from the group consisting of 
cyano, nitro, amino, monoaltylamino, and dialkylamino. 

Preferred compounds of this subclass of compounds are those compounds 
5 selected from the group consisting of the following: 
2-[1-(4-(ethoxyrarbonyl)pipei^ 

4-(1 -carboxycyclobut-1 -oxy)quinofine; 
2-[1 -{4-(ethoxycarbonyl)piperazin-1 -v*)carbonyl-3-cart)Oxypropyl]aminocarbonyl-6- 

amino-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
1 0 2-[1 -(4-(ethoxycarbonyi)piperazin-1 -vl)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

cyano-4-(1-carboxycyclobut-1-oxy)quinoBne; 
2-[1-(4-(ethoxycart>onyl)piperazin-1-\0carbon^ 

cyano-4-(1-carboxycyclobut-1-oxy)quinoline; 
2-J1 -(4-(ethoxycarbonyl)piperazin-1 
15 4-(1-carboxycyclobut-1-oxy)qulnoline; and 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y!)carbonyl-3-cait>oxypropyl]aminocarbonyl-7- 

amino-4-(1 -carboxycyclobut-1 -oxy)quinoline. 

Another preferred subclass of this class of compounds is that subclass of 
compounds wherein each R 4 is independent selected from the group consisting of 
20 alkoxy, aralkoxy, haloalkoxy, hydroxy, alkylthio, carboxyalkoxy, alkoxycarbonylalkoxy 
and dialkylaminoalkoxy. 

Preferred compounds of this subclass of compounds are those compounds 
selected from the group consisting of the following: 
2-[l-(4-(ethoxyrart)onyl)piperazin-1-yi)^ 

25 (benzyloxyH^1^^o^y c,ODUt - 1 < , ^)q ulno,ine I 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -^)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

hydroxy-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3^ 
propoxy-4-(1 -carboxycydobuVI -oxy)qulnoline; 
30 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -vi)carbonyl-3-carboxypropyl]aminocarbonyl-7- 
(carboxy)methoxy-4-(1 -carboxycyclobut-1 -oxy)quinoIine; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

(diethylamino)ethoxy-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7- 
35 methoxy-4-(1 -carboxycyclobut-1 -oxy)quino!ine; 
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2-[1-(4-{ethoxyrarbonyl)piperazin-1-y)can^ 

(benzy!oxy)-4-(1 -carboxycyclobut-1 -oxy)quinoline ; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 ->1)cartx5nyl-3^rboxypropynaminocarbony!-6- 

hydroxy-4-(1 -carboxycyelobut-1 -oxy)quinoline; 
5 2-[1 -(4-(ethoxycarbonyi)piperazin-1 -y )carbonyl-3-carboxypropyl]amincx»rbonyl-6- 

(carboxy)methoxy-4-(1 -carboxycyciobut-1 -oxy)quinoline; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropy l]aminocarbonyt-6- 

ethoxy-4-{ 1 -carfooxycyclobut-1 -oxy)quino!ine; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -><)carbonyl-3<^rboxypropyl]arriinocarbonyI-6- 
1 0 methoxy-4-(1 -carboxycyclobut-1 -oxy)quinoOne; 

2-[1-{4-(ethoxycarbonyI)piperazin-1-y)carbonyl-3-carboxypro 

methylethoxy)-4-( 1 -carboxycycIobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yi)carbonyl-3-^ 

(trifluoromethoxy)-4-(1-carboxycyclobut-1-oxy)quinoline; 
15 2-[1-(4-(ethoxycarbonyl)pipe^ 

trifluoromethoxy-4-(1 -carboxycyclobut-1 -oxy)quinofine; 
241-(4-(ethoxycarbonyl)piperazin-1-yl^ 

dimethoxy-4-{1-carboxycyclobut-1-oxy)quinoIine; 
2-[1-(4-(ethoxycait>onyl)piperazin-1-v<)carbonyl-3-carboxypropyl]aminora 
20 hydroxy-4-(1-carboxycyclobut-1-oxy)quinoline; and 

2-[l -(4-(ethoxycarbonyl)piperazin-1 -^)rarbonyl-3-carboxypropyl]aminocarbonyi-6- 

methylthio-4-(1 -carboxycyclobut-1 -oxy)quinoline. 

Another preferred subclass of this class of compounds Is that subclass of 
compounds wherein each R 4 is independent selected from the group consisting of 
25 hydrogen, carboxy, alkoxycarbonyl, aminocarbonyl and alkylcarbonyL 

Preferred compounds of this subclass of compounds are those compounds 
selected from the group consisting of the following: 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y* )carbonyl-3-carboxypropyl]aminocarbonyl-4-(1 - 
carboxycyclobut-1 -oxy)quino!ine; 
30 2-[1-(4-(ethoxycarbonyl)piperazin-1-y0cato^^ 
carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-{ethoxycarbonyl)piperazin-1 -yl)carbonyi-3-carboxybutyl]aminocarbony W-(1 - 

carboxycyclobut-1 -oxy )quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 ->i )carbonyl-3-carboxypropyl]aminocarbonyl-6- 
35 carboxy-4-(1-carboxycyclobut-1-oxy)quinoline; 
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2-[1 -(4-(ethoxycarbonyi)piperazin-1 -y<)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

acetyl-4-(1 -carboxycydobut-1 -oxy)quinoline; 
2-[1 -(4^ethoxyrarbonyt)piperazin-1 -^)carbonyl-3^rboxypropyI]aminocarbony^-S- 

ethoxycarbonyl-4-(1 -carboxycyc!obut-1 -oxy)quinoline; 
5 2-[1 ^4-(ethoxycarbonyl)piperazin-1 -^)carbonyl-3~carboxypropyl]aminocarbonyl-6- 

acetyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3K^rt)OxypropyI]aminocarbonyl-7- 

carboxy-4-(1 -carboxycyclobut-1 -oxy)quinoline; and 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y1)cartDonyl^carboxypropyl]aminocarbonyl-6- 
1 0 aminocarbonyl-4-(1 -carboxycyclobut-1 -oxy)quinoline. 

Another preferred class of this subgroup of compounds is that class of 
compounds wherein: 
R 3 is alkoxy; and 
R 5 is hydrogen. 

15 Preferred compounds of this class of compounds are those compounds 

selected from the group consisting of the following: 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)ra^ 

methoxyquinolffie; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 ^ 
20 methoxyquinoOne; 

2-[1 -(4-(ethoxycarbonyi)piperazin-1 -yl)carbonyl-4-( 1 , 1 -dimethylethoxy)carbonyIbutyl]- 

aminocarbonyI-4-methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-4-carboxybutyl]aminocarbony W- 

methoxyquinoline; 

25 2-[1-(4-(ethoxycarbonyl)piperazin-1->i)carbonyl-2-carboxyethyl]aminocarbonyl-4- 
methoxyquinoline; 

2-[1-(4-(ethoxycarbonyI)piperazin-1-yl)carbonyl-3-carboxypropyl]amino(^rbon^ 

ethoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)cato^ 
30 methoxyquinoOne; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-v<)carbonyl-2-((1 ,1-dimethylethoxy)carbonyi)ethyl]- 

aminocarbonyl-4-methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -vt)carbonyl-3- 

carboxypropyl][methyl]aminocarbony!-4-methoxyquinoline; 
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2-[l -(4-((1 , 1 -dimethylethoxy)carfconyl)piperazin-1 -yi)carbonyl-3- 

(methoxycarbonyl)propy0aminocarbonyl-4-rnethoxyquinoline; 
2-[l -{4-{ethoxycarbonyl)piperazin-1 -yi)carbonyl-3- 

(methoxycarbonyl)propy[Jaminocarbonyl-4-methoxyquino!ine; 
5 2-[1 -(4-(ethoxycarbonyl)piperazin-1 )carbonyl-5- 

(methoxycarbonyl)pentyI]aminocarbonyl-4-methoxyquinoQne; 
2-[1 -(4-(ethoxycarbonyl)piperazin-^ 

methoxyquinoBne; 
2-[1 -(4-(ethoxycarbony1)piperazin-1 ->l)carbonyl-3-(1 , 1 - 
10 dimethylethoxyrart3onyl)propy!]aminocarbonyl^^ 
2~[1 -(4~(ethoxycarbonyl)pipera^ 

chloro-4-methoxyquinoline; and 
2-[1-(4-(ethoxycarbonyl)piperazin-1-v0cato^ 

dichloro-4-methoxyquinoline. 
15 Another preferred class of this subgroup of compounds is that class of 

compounds wherein: 
R 3 is alkoxy; and 
R 5 is alkyl or hydroxyalkyl. 

Preferred compounds of this class of compounds are those compounds 
20 selected from the group consisting of the following: 

2-[1 -(2-methyl-4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

(methoxycarbonyl)propyl]aminocarbonyl-4-methoxyquinoline; 
2-[1-(2-methyl-4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3- 

carboxypropyl]aminocarbonyl-4-mefrioxyquinoline; 
25 2-[1-(3-( 1 -methylethyi>4-(ethoxycarbonyl)piperazin-1 -yl)carbonyi-3-( 1,1- 

dimethylethoxycarbonyl)propyl]aminocarbonyl-4-mBthoxyquinoline; 
2-[1-(3-(2-methylpropylHKe t ^o>^a rb onyl)piperazin-1-yl)carbonyl-3- 

carboxypropyl]aminocarbonyl-4-mefrioxyquinoline; 
2-[1-(2-(2-methylpropylH-(ethoxycarbonyl)piperazin-1-yl)carbon^ 
30 dimethy!ethoxycarbonyl)propyl]aminoc^il3onyW-methoxyquinoline; 
2-[1-(2-(2-methyIpropyl)-4-{ethoxycait)onyl)piperazin-1-yl)carbonyI-3- 

carboxypropyI]aminocarbonyl-4-me1hoxyquinoDne; 
2-[1 -(3-(1 -methy lethyl)-4-(ethoxycarbonyl)piperazin-1 -vi)carbonyl-3- 

carboxypropyl]aminocarbonyl-4-mefrioxyquinoIine; 
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2-[1 -{3-(1 -hydnoxyethy!)-4-(ethoxy(^rtK)nyl)pipei^n-1-yO 

dimethylethoxycarbonyl)propyl]amincK^to^ and 

2-[1 -<3-(1 -hydro)yethyl)-4-(ethoxycarbonyl)piperazin-1 -yI)carbonyl-3- 
carboxypropyl]aminocarbonyl-4-mefrioxyquinoline. 
5 Another preferred group of compounds of formula (I) as set forth above in the 

Summary of the Invention is that group of compounds wherein: 

a is 1 or 2; 

bis1; 

A is =N-; 

10 R 1 is hydrogen, alkyl, carboxyalkyl, aryl, aralkyl, alkylcarbonyl, 

alkoxyalkoxyalkylcarbonyl, aryloxyalkylcarbonyl, carboxyalkyicarbonyl, 
alkoxycarbonylaltylcarbonyl, alkoxycarbonyiaikyl, arylcarbonyl, aryloxycarbonyl, 
aralkoxycarbonyl, cycloalkylcarbonyl, haloalkoxycarbonyl, aminocarbonyl, 
monoalkylaminocarbonyt, alkoxycarbonylaminocarbonyl, alkylsulfonyl, 

1 5 arylsulfonyl , heterocyclyl t or heterocycly Icarbony t 

R 2 is hydrogen, alkyl, aryl, aralkyl, alkylsulfonylalkyl, aralkoxyalkyl, hydroxyalkyl, 
aminoalkyl, haloalkylsulfonylaminoalkyl, carboxyalkylthioalkyl, 
alkoxycarbonylalkylthioalkyl, carboxyalkyl, (carboxy)(hydro)y)alkyl, 
carboxyaikoxyalkyl, alkoxycarbonyiaikyl, aralkoxycarbonylalkyl, 

20 carboxyalkoxycarbonylalkyl, aikoxycarbonylalkoxycarbonylalkyl, 

aminocarbonylalkyl, aralkoxycarbonylaminoalkyl, 
alkoxycarbonylalkylaminocarbonylalkyl, carboxyaikylaminocarbonylalkyl, 
(alkoxycarbonylalkyl)(alkyl)aminocarbonylaikyl, and 
(carboxyalkyl)(alkyl)aminocarbonylalkyl; 

25 R 3 is hydrogen, alkyl, hydroxy, halo, carboxyalkenyl, alkoxy, alkoxycarbonyl, 
alkoxycarbonylalkoxy, di(alkoxycarbonyI)alkoxy, carboxyalkoxy, 
di(carboxy)alkoxy, (carboxy)(hydroxy)alkoxy t (dialkylamino)(carboxy)alkoxy, 
hydroxyalkoxy, cyanoalkoxy, haloalkoxy, haloalkenyloxy, carboxyalkenyloxy, 
alkoxycarbonylalkenyloxy, (cycloalkyl)(alkoxycarbonyl)alkoxy, 

30 (cycloalkyl)(carboxy)alkoxy, alkylthio, carboxy, 

(dialkylaminocarbonylakyl)(alkyl)amino,(carboxyalkyl)(alkyl)aminb, 
(hydroxyaikyl)(alkyl)amino, (dia1kylaminoaltyl)(a1ky1)amino, carboxyalkylamino, 
mono(alkoxycarbonylalkyl)aminocarbonyl, mono(carboxyalkyl)aminocarbonyl, 
mono(di(alkoxycarbonyl)alkyl)aminocarbonyl, 

35 mono((alkoxycarbonyl)(carboxy)alkyl)aminocarbonyl, 
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mono(dicarboxyalkyl)aminocarbonyl f aminocarbonylalkoxy f 
dialkylaminocarbonylalkoxy, monoaralkylaminocarbonylakoxy, 
mono(carboxyalkyl)aminocarbonylalkoxy, 

mono(alkoxycarbonytalkyl)aminocart>onylalkoxy, carboxycycloalkoxy, 
5 alkoxycarbonylcycloalkoxy, and aminocarbonylcycloalkoxy; 

each R 4 is independently seleded from the group consisting of hydrogen, alkyl, alkoxy, 

aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthio, carboxy, 

alkoxycarbonyl, aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, 

dialkylamino, carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, 
10 hydroxyalkyl, dialkylaminoalkyl, carboxyalkoxy, aikoxycarbonylalkoxy, 

dialkylaminoalkoxy, or heterocyclylalkoxy; 
each R 5 is independently selected from the group consisting of hydrogen, alkyl, 

hydroxyalkyl, aralkyi, carboxy, alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, 

or alkoxycarbonyialkyl; 
15 R 6 is -N(R 7 )-C(0)-; and 

R 7 is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonyialkyl. 

A preferred subgroup of this group of compounds is that subgroup of 
compounds wherein: 
R 3 is hydrogen or alkoxy; 
20 each R 4 is independently hydrogen, halo orcarboxyalkylamino; 
R 5 is hydrogen or alkyl; and 
R 7 is hydrogen or alkyl. 

A preferred class of this subgroup of compounds is that class of compounds 
wherein R 1 is hydrogen, alkyl, aralkyi, carboxyalkyl or alkoxycarbonylaltyl. 
25 Preferred compounds of this class of compounds are those compounds 

selected from the group consisting of the following: 
2-[(piperazin-1-yl)carbonylrnethyl]aminocarbonyl-4-methoxyquinoline; 
2-[(2-methyM-(4-fluorobenzyl)piper^ 

methoxyquinoline; 

30 2-[(2-methyl^-benzyIpiperazin-1-yl)cart)onylmethyl]aminocailDonyI^ 
methoxyquinoline; 

2-[(4-benzylpiperazin-1-y)carbonylmethyl]aminocarbonyl-4-methoxyquinoline; 
2-[(4^thylpiperazin-1-yl^ 

2-[(4-(1 , 1 -dimethylethoxy)carbonylmethylpiperazin-1 -yl)carbonylmethyGaminocarbonyl- 
35 4-methoxyquinoline; 
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2-[(4-(carboxymethyl)piperazin-1-yl)caitonylm^ 

methoxyquinoDne; 
2^(4-methylpiperazin-1-yi)carbonylmeth^ 
2-[Hpiperazin-1-yl)carbonyl-3-(rTBthoxycarbonyl)propygamino^ 
5 methoxyquinoline; and 

2-[1 -(2-methyl-4-(benzyl)piperazin-1 -yI)carbonyl-3-(1 ,1 - 
dimethyiethoxycarbonyl)propyl]am 

Another preferred class of this subgroup of compounds is that class of 
compounds wherein R 1 is aryl. 
1 o Preferred compounds of this class of compounds are those compounds 

selected from the group consisting of the following: 

2-[(4-(2-methyl-5-chloropheny0piperazin-1-yl)carbonylmetiyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[1 -(4-(3-methylphenyl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 
15 dimethylethoxycarbonyl)propyl]aminocarbonyl-4-methoxyquinoline; 
2-[i-(4-(3-methylphenyl)piperazin-1-yl)carbonyl-3-c^rboxypropyi]aminocarbon 

methoxyquinoline; 
2-[1 -(4-(3-chlorophenyl)piperazin-1 -yl)carbonyl-3-( 1 , 1 - 

dimethylethoxycarbonyl)propyl]aminocarbonyl-4-methoxyquinolhe; 
20 2-[1 -(4-(3-methylphenyl)-3-methy lpiperazin-1 -yl)carbonyl-3-(1 ,1 - 

dimethylethoxycarbonyl)propyl]aminocarbonyl-4-methoxyquinoline; 
2-[1-(4-(3-chlorophenyl)piperazh-1-yl^ 

methoxyquinoline; 
2-[1 -(3-methyl-4-(3-methyipheny l)piperazin-1 -yl)carbony I-3- 
25 carboxypropyl]aminocarbonyl-4-mefrioxyquino0ne; 

2-[(4-(3-chlorophenyi)pipera2n-1-yi)carbonyimethyl]aminocarbonyi-4- 

methoxyquinoDne; 

2-[(3-methyi-4-(3-methyfphenyl)piperazin-1-yl)carbonyImethyl]aminocarbonyl-4- 
methoxyquinoBne; and 
30 2-[(4-(3-methylphenyl)piperaan-1-yl)carbonylmethyl]aminocarbonyl-4- 
methoxyquinoline. 

Another preferred class of this subgroup of compounds is that class of 
compounds wherein R 1 is heterocyclyl or heterocyclylcarbonyl. 

Preferred compounds of this class of compounds are those compounds 
35 selected from the group consisting of the following: 
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2-11 -(4-(pyrimidin-2-yl)piperazin-1 -yl)carbony^3- 

(methoxycartx>nyl)propyOaminocart>onyl^-methoxyquinoline; 
2-[1 -{4-(benzDxazDl-2-yl)piperazin-1 -yl)carbonyl-3- 

(methoxycarbonyl)propyOaminocarbonyl^methoxyquinoline; 
5 2-[1 -{4-(benzthia2ol-2-yl)pipera3n-1 -yl)carbonyl-3- 

(methoxycarbonyl)propy0aminocarbonyI-4-methoxyquinoline; 
2-[H4-(pyrimidin-2-yl)piperazin-1-yl)^ 

methoxyquinoDne; 

2-[1-(4-(benzoxazol-2-yl)piperazln-1-yl)(^rbonyl-3-carboxypropyl]aminocarbonyl^ 
10 methoxyquinofirie; 

2-[1-(4-(benzthiazoI-2-yl)piperazn-1-yl)^ 

methoxyquinoDne; 
2-[(4-(2-hydroxy-3-chloropyridh-5-yl)carbonylpiperazri-1- 

yl)carbony!methyI]arninocarbonyl"4-methoxyquinoline; 
1 5 2-[1 -(3-(2-methylpropyl)-4-(f uran-2-ylcarbonyl)piperazin-1 -yl)carbonyl-3- 

carboxypropyl]aminocarbonyl-4-mefrioxyquinoRne; 
2-[1 -(3-(1 -methy lethyl)-4-(^ran-2-ylcarbonyi)piperazin-1 -y )carbonyi-3- 

carboxypropyl]aminocarbonyl-4-mefrioxyquino!ine; 
2-[1 -(3-benzyl-4-(furan-2-ylcarbony!)piperazin-1 -yf)carbony K3- 
20 carboxypropyl]aminocarbonyl-4-me1hoxyquinoDne; 

2-[1-(3K4-hydro)^benzyi)^(furan-2-ylcarbonyl)piperazin-1-yl)carbony^3- 

carboxypropyl]aminocarbonyl-4-metioxyquino0ne; 
2-[H4-(furan-2-ylcarbonyl)pipera^ 

methoxyquinoline; 
25 2-[1-(4-(pyridjn-2-yl)piperazDi-1-yl)carbonyl-3-(1,1- 

dimethy!ethoxycarbonyi)propyi]aminocarbonyl-4-nBthoxyquinoline; 
2-[1 -(4-(pyridin-2-yl)piperazh-1 -yl)carbonyl-3-carboxypropyQaminocarbonyl-4- 

methoxyquinoline; 
2-[i-(4-(piperidin^-ybarbonyi)piperaa 
30 4-methoxyquinoline; 

2^(4-(furan-2-yl)carbonylpiperazin-1-yl)carbonylmethyl]aminocarbonyl^- 

methoxyquinoline; 
2-[(4-(thien-2-y))caitK>nylpiperaa 

methoxyquinoDne; 
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2^(4^moiphoDn^yl)c»rtx)nylpipei^n-1-yl)^ 

methoxyquinoOne; and 
21(4-(pyridin-2-yl)piperaa^ 

Another preferred class of this subgroup of compounds is that class of 
5 compounds wherein R 1 is aminocarbonyl, monoalkylaminocarbonyl or 
alkoxycarbonytaminocarbonyL 

Preferred compounds of this class of compounds are those compounds 
selected from the group consisting of the following: 
2^1-(4-((1,1-dimethyIethyl)aminocarbonyl)piperazin-1-y0carbonyk3- 
10 (methoxycarbonyl)propy0aminocarbonyl-4-methoxyquinoline; 
2-[H4-((1 ,1 -dimethylethyl)aminocarbonyl)piperazin-1 -yOcarbonyl-3- 

carboxypropyl]aminocarbonyl-4-metioxyquinoIine; 
2-[1 -(4-(aminocarbonyl)piperazin-1 -yl)ca^bony^3- 

(methoxycarbonyl)propyllaminocarbonyl-4-methoxyquinoline; 
15 2-[1-(4-(aminocarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-4- 

methoxyquinoline; 

2-[(4-((1 ,1 -dimethy!ethyl)aminocarbonyl)piperazin-1 -yl)carbonylmethyI]aminocarbonyl- 

4-methoxyquinoline; 
2-[(4-((1-methylethy0aminocarbony0 
20 methoxyqu inoline ; 

2-[(4-((n-propyl)amino(3rbonyl)piperazin-1-vl)c^rbonylmethy0aminocarbonyl^- 

methoxyqulnoOne; 

2-[(4-((n-butyl)aminocarbony0piperazin-1-yl)caii3onylmetiyl]aminocarbonyW- 
methoxyquinoOne; 

25 2-[(4-((n-hexyl)aminocarbonyl)piperazin-1-yl)(^rbonyImethyl]aminorarbonyW- 
methoxyquinoOne; 
2-[(4-((n-pentyl)aminorarbony0piperazin-1^ 

methoxyquinoOne; and 
2-[(4-((ethoxycart3ony))aminorarb^ 
30 methoxyquinoOne. 

Another preferred class of this subgroup of compounds is that class of 
compounds wherein R 1 is alkylcarbonyl, alkoxyalkoxyalkylcarbonyl, 
aryloxyalkylcarbonyl, carboxyalkylcarbonyl, alkoxycarbonylalkylcarbonyl, arylcarbonyl, 
aryloxycarbonyt, aralkoxycarbonyl, cycloalkylcarbonyl, or haloalkoxycarbonyl. 
35 Preferred compounds of this class of compounds are those compounds 
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selected from the group consisting of the following: 
2-[(4-(tri<^!oromethoxyc»rbo^ 

methoxyquinoDne; 
2-[(4-(beiizyioxycart}onyl)piperazjn^ 
5 methoxyquinoDne; 

2-[(4-(1-chioroethoxyrart>onyl)piperaan-1-yl^ 

methoxyquinoDne; 
2-[(4-(pheno)ycarbony0piperazin-1-yl)carbonylmetiyl]aminocarbonyl-4- 

methoxyquinofine; 
10 2-[(4-(2-carboxyethyl)carbonylpiperaz^ 

methoxyquinoOne; 
2-[(4-(5-(ethoxycarbonyl)pentytyrarbonylp^ 

4-methoxyquinoline; 
2-[(4-(5-cait>oxypentyl)carbonylpipera^ 
15 methoxyquinoDne; 

2-[(4-(4-acetamidophenyl)carbonylpperaz^ 

methoxyquinoDne; 
2-[(4-((2-methoxyethoxy)methyl)carbonyipiper^ 

4-methoxyquinoline; 
20 2-[(4-(2-methoxyratoonylphen>0carbonylpipera^ 

4-methoxyquinoline; 
2-[(4-(n-propylsulfonyl)piperazin-1-yl)carbonyImethyl]aminocarbonyl-4- 

methoxyquinoGne; 

2-[(4-(2,5-dibromophenyl)sulfonylpiperazin-1-yl)carbonyImethyl]amino<^rbonyM- 
25 methoxyquinoOne; 

2-[(4-(2 f 6-diflourophenyl)sulfonylpiperazin-1-vl)carbonylmethy0aminocarbonyl-4- 
methoxyquinoline; 

2-[(4-(3-bromophenyl)c^ri3onylpiperazin-1-yl)carbonyImethyl]aminocarbonyl-4- 
methoxyquinoDne; 

30 2-[(4-(4-ethylphenyl)carbonyIpiperazh-1-yl)(^rbonylmethy!]aminocarbonyl-4- 
methoxyquinoline; 

2-[(4-(4-n-propylpheny)carbonylpiperazh-1-yl)carbonylmethyl]aminocarbony^ 
methoxyquinoDne; 

2-[(4-(4-n-butylphenyl)CTrbonyIpiperazin-1-vl)c^rbonylmethyllaminocarbonyf-4- 
35 methoxyquinoDne; 
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2-[(4-(phenoxymethyl)raroonylpiperazin-1^^ 

methoxyquinoDne; 
2-{(4-(2,2^imethyJpropyl)c»rbonylpip^ 

methoxyquinoOne; 
5 2-[(4-{2-ethoxyraroonyIethyl)raroonyIpipera^ 

methoxyquinoDne; 
2-[(4-(n-propyQrarbonylpiperazjn-1-yO 

methoxyquinoDne; 
2-[(4-(n-pentyl)carbonylpipera2in-1-^ 
1 0 methoxyquinoDne; 

2-[(4^2-phenyicyclopropyl)carbonylppera^ 

methoxyquinoDne; 
2-[(4K2-bromo-5-methoxyphenyl)carbonyIpiperazin-1- 

yi)carbonylmethyf]aminocarbonyf-4-methoxyquinoline; and 
15 2-[(4-(n-butyi)carbonylpipera2in-1-yl)carbonylmethyl]aminocart30 

methoxyquinoDne; 
2-[(4-(3-trffluoromethoxyphenyl^ 

4-methoxyquinoline. 

Another preferred group of compounds of formula (I) as set forth above in the 
20 Summary of the Invention is that group of compounds wherein: 
a is 1 or 2; 
bis 1; 
A is =N-; 

R 1 is alkoxycarbonyl; 

25 R 2 is hydrogen, alkyl, aryt, aralkyl, alkylsulfonylalkyl, aralkoxyalkyl, hydroxyalkyl, 

aminoalky), haloaikylsulfonylaminoalkyl, carboxyalkylthioalkyi, 

alkoxycarbonylalkylthioalkyl, (carboxy)(hydroxy)alkyl, carboxyalkoxyalkyi, 

aralkoxycarbonylalkyl, carboxyalkoxycarbonyialkyl. 

alkoxycarbonylalkoxycarbonylalkyl, aminocarbonylalkyl, 
30 aralkoxycarbonylaminoalkyl, alkoxycarbonyialkylaminocarbonylalkyl, 

carboxyaikylaminocaibonylalkyl, (alkoxycarbonylalkyl)(alkyl)aminocarbonylakyl, 

or (carboxyalkyl)(alkyl)aminocarbonylalkyl; 
R 3 is hydrogen, alkyl, hydroxy, halo, carboxyalkenyl, alkoxy, alkoxycarbonyl, 

alkoxycarbonylaltoxy, di(alkoxycarbonyi)alkoxy, carboxyalkoxy, 
35 di(carboxy)alkoxy, (carboxy)(hydro>y)alkoxy t (dialkyfamino)(carboxy)alkoxy, 
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hydroxyalkoxy, cyanoalkoxy, haloalkoxy, haloalkenyloxy, carboxyalkenyloxy, 
alkoxycarbonylaltenyloxy, (cycloalkyl)(alkoxycarbonyl)alkoxy, 
(cycloalkyl)(carboxy)alkoxy, alkylthio, carboxy, 
(dia(kylaminocarbonyIakyl)(alkyl)amino, (carboxyalkyl)(alkyl)amino, 

5 (hydroxyalkyl)(alkyl)amino, (dialky!aminoalkyl)(alkyl)amino t carboxyalkylamino, 

mono(alkoxycarbonytelky1)aminocarbonyi, mono(carboxyalkyl)aminocarbonyl, 
mono(di(alkDxycarbonyl)alkyl)aminocarbonyl 
monoUalkoxyc^rbonylKcarboxyJalkyOaminocarbonyl, 
mono(dicarboxvalkyl)aminocarbonyl t aminocarbonylalkoxy, 

1 0 dialkylaminocarbonylalkoxy, monoaralkylaminocarbonylakoxy, 

mono(carboxyalkyl)aminocarbonylalkoxy, 

mono(alkoxycarbonylalkyl)aminocarbonylalkoxy f carboxycycloalkoxy, 
alkoxycarbonylcycloalkoxy, aminocarbonylcvcloalkoxy or 
tetrahydroluranonlyloxy; 

15 each R 4 is independently selected from the group consisting of hydrogen, alkyl, alkoxy, 
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthio, carboxy, 
alkoxycarbonyl, aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, 
dialkylamino, carboxyalkylamino, alkylcarbonyiamino, di(alkylcarbonyl)amino, 
hydroxyalkyl, dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, 

20 dialkylaminoalkoxy, and heterocyclylalkoxy; 

each R 5 is independently seleded from the group consisting of hydrogen, alkyl, 

hydroxyalkyl, araikyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, 
and alkoxycarbonylalkyl; 
R 6 is -N(R 7 )-C(0)-; and 

25 R 7 is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyl. 

A preferred subgroup of this group of compounds is that subgroup of 
compounds wherein: 

R 2 is hydrogen, alkyl, aryl, araikyl, hydroxyalkyl, haloalkylsuHbnylaminoalkyl, or 
alkoxycarbonylaltoxycarbonylalkyl; and 

30 R 3 is alkyl, halo, carboxyalkenyi, alkoxycarbonyl, alkoxycarbonylalkoxy, 
di(alkoxycarbonyl)alkoxy, carboxyalkoxy, di(carboxy)alkoxy, 
(carboxy)(hydroxy)alkoxy, (dialkylamino)(carboxy)alkoxy, hydroxyalkoxy, 
cyanoalkoxy, haloalkoxy, haloalkenyloxy, carboxyalkenyloxy, 
alkoxycarbonylalkenyloxy, (cycloalkyi)(alkoxycarbonyl)alkoxy, 

35 (cycloalkyl)(carboxy)alkoxy, alkylthio, carboxy, 
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(dialkylaminocarbonyiaky1)(alkyl)amino, (carboxyalkyl)(alkyl)amino, 
(hydroxya[kyl)(aIkyl)amino, (dialkylaminoalkylXalkylJamino, carboxyalkylamino, 
mono(alkoxycarbonylalkyl)aminocarbonyl, mono(carboxyalkyl)amjnocarbonyl f 
mono(di(alkoxycarbonyl)all<yI)aminocarbonyl 
mono((alkoxycarbonyl)(cart>oxy)a!kyl)aminocarbonyl, 
mono(dicarboxvalkyl)aminocarbonyl,aminocarbonylalkoxy, 
dialkylaminocarbonylalkoxy, monoaralkylaminocarbonylakoxy, 
mono(carboxyalkyl)aminocartDonylalkoxy f 

mono(alkoxycarbonyialkyf)aminocarbonylalkoxy, carboxycycloalkoxy, 
alkoxycarbonylc^cloalkoxy, aminocarbonylc>cloaikoxy, or 



tetrahydroturanonyioxy. 

Preferred compounds of this subgroup of compounds are those compounds 
selected from the group consisting of the following: 
2^(4-(ethoxycarbonyl)piperazfo-1-yl)ra 



2-[(4^ethoxycarbonyl)piperazh-1-yl)carbonylmethyl]aminocarbonyl-4- 

(carboxy)methoxyquinoline; 
2-[(4-(ethoxycarbonyl)piperazh-1-yl 

(aminocarbonyl)methoxyquinoline; 
20 2-[1 -(4-(ethoxycarbonyl)piperazin-1 )carbonyl-3-(((1 , 1 - 

dimethylethoxy)carbonyl)methoxy>carbonylpropvl]aminocarbonyl-4-((1 , 1 - 

dimethylethoxy)carbonyl)methoxyquinoIine; 
2-[(4-(ethoxyrarbonyl)piperazin-1^ 

(ethoxycarbonyl)propoxy)quinoline; 
25 2-[(4-(ethoxycait>onyl)piperazin-1-yl)c^rbonylmethyi]aminocarbonyl-4-(3- 

carboxypropoxy)quinoline; 
2-[(4-(ethoxycarbonyl)piperazBi-1-yl)carbonylmethyl]aminocarbonyl-4-(3- 

(ethoxycarbonyl)prop-2-en-1-oxy)quinoline; 
2-[(4-(ethoxycarbonyl)piperazin-1-yl)carbonylmethyl]aminocarbonyl-4-(tetrahydro-2- 
30 oxofuran-3-yl)oxyquino0ne; 

2-[(4^ethoxycarbonyl)piperazin-1-yl)ra 

hydroxypropoxy)quinoline; 
2-[(4-(ethoxycarbonyI)piperaz^-1-yl)carbonyImethyl]aminocarbonyl-4-(1,1- 

di(ethoxycarbonyl)methoxy)quinoline; 



15 



(ethoxycarbonyl)methoxyqulnoline; 
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2^(4^ethoxycartx>nyl)pipera 

di(carboxy)methoxy)quinoline; 
2-[(4-(ethoxycarbonyl)piperazh-1 -yl)carbony!nnethyl]aminocarbonyt-4-(1 - 

(ethoxycarbonyl)ethoxy)quinoline; 
5 24(4-(ethoxyrarbonyl)piperazin-1-yl)rato^ 

carboxyethoxy)quinoiine; 
2-[(4-(ethoxycarbonyl)piperazih-1-yl)carbony1methyl]am 

(carboxy)prop-l -en-1 -oxy)quinoline; 
2-[(4-(ethoxyc^rbonyl)pipera2h-1-yl)carbonylmethyl]amin 
1 0 (methoxycarbonyl)propoxy)qu jnoline; 

2-[(4-(ethoxycarbony[)piperazh-1-yl)carbony!methy!]am 

(carboxy)propo)y)quinoline; 
2-[(4-(ethoxycarbonyl)piperazin-1 -yl)carbonylm8thyl]aminocarbonyi-4-(1 -methyl-1 - 

(ethoxycarbonyl)ethoxy)quinoline; 
1 5 2-[(4-(ethoxycarbonyl)piperazin-1 -yi)carbonylmethyl]aminocarbonyl-4-(1 -methyl-1 - 

(carboxy)ethoxy)quinoline; 
2-[(4-(ethoxycarbonyl)piperazfo-1-yl)ra^ 

(ethoxycarbonyl)cyclobut-1-oxy)quinoline; 
2-[(4-(ethoxycarlDonyl)piperazh-1-yl)ra 
20 (carboxy)cyciobut-1-oxy)quinoline; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -^)carbonyi-3- 

((trifluoromethyl)sulfonylamino)pro^ 

(ethoxycarbonyl)cyclobut-1-oxy)quinoline; and 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y!)carbonyI-3- 
25 ((trifluoromethyl)sulfonylamm^ 

carboxycyclobut-1 -oxy)quinoline. 

Another preferred subgroup of this group of compounds is that subgroup of 
compounds wherein: 

R 2 is alkylsulfonylalkyl, aralkoxyalkyl, aminoalkyl, haloalkylsulfonylaminoaltyl, 
30 carboxyalkylthioalkyl, alkoxycarbonylalkyithioalkyl, (carboxy)(hydroxy)alkyl f 

carboxyalkoxyalkyl, aralkoxycarbonylalkyl, carboxyalkoxycarbonylalkyl, 
alkoxycarbonylalkoxycarbonyiaikyl, aminocarbonylalkyl, 
aralkoxycarbonylaminoaltyl, alkoxycarbonylalkylaminocarbonylalkyl, 
carboxyalkylaminocarbonylalkyl, (alkoxycarbonylalkyl)(alkyl)aminocarbonylakyl, 
35 (carboxyalkyl)(aIkyl)aminocarbonylalkyi; and 
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R 3 is hydrogen, hydroxy or alkoxy. 

Preferred compounds of this subgroup of compounds are those compounds 
selected from the group consisting of the following: 
2-[1-(4-(ethoxycartDonyl)piperazin-^ 
5 pentyI]aminocarbonyl-4-methoxyquino0ne; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-v!)carbonyl-2- 

(benzyloxycarbonyl)ethy0aminocarbonyl-4-methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-v*)carbonyi-3- 

(benzyloxycarbonyl)propyl]aminocarbonyl-4-methoxyqu!noline; 
10 2-[1-(4-(ethoxyrarbony!)piperain-1-yl)cait>o^ 

methoxyquinofine; 
2-[1-(4-(ethoxyrartx>nyI)piperazir^^ 

methoxyquinoline; 
2-[1 -(4-(ethoxyrarbonyf )piperazin^ 
1 5 4-methoxyquinoline; 

2-[1-(4-(ethoxycarbonyi)piperazin-1-y)carbonyi-3- 

(aminocarbonyl)propyl]aminocarbonyl-4-methoxyquinoiine; 
2-[1 -(4-(ethoxycarbonyI)piperazin-1 -v<)carbonyl-2- 

(benzyloxycarbonyl)ethy0aminocarbonyl-4-methoxyquinoIine; 
20 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2- 

(((c^rboxy)methyl)aminocarbmyl)ethyl]-arrunocarbonyM-rTBthoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyl-3- 

(benzyloxycarbonyf)propyl]aminocarbonyi-4-ethoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -v<)carbonyl-3- 
25 (benzyloxycarbonyl)propyl]aminocarbony!-4-methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -><)carbonyl-3- 

(benzyloxycarbonyl)propyl]aminocarbonyl-4-methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(4-(1 , 1 - 

dimethylethoxy)carbonyIphenyl)- ethyl]aminocarbonyl-4-methoxyquino!ine; 
30 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyi-2- 

((methoxycarbonyl)methyl)thioethyl]aminocarbonyl-4-methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2- 

(carboxymethyl)thioethyi]aminocarbonyl»4-methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -^)carbonyl-3- 
35 ((carboxymethyl)aminocarbonyl)propyl]aminocarbonyJ-4-methoxyquinoline; 
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2-[1-(4^ethoxycarbonyl)piperazin-1-vl)carbonyl-3-(((1 I 1- 

dimethylethoxycarbonyi)m 

methoxyquinoOne; 
2-{1 -(4-(ethoxycarbonyl)piperazin-1 -yl )carbonyl-2-(((1 , 1 - 
5 dimethylethoxyc»rbonyl)memyl)(meth^ 

methoxyquinoOne; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyl-2- 

(((carboxy)methyl)(methyl)aminocarbonyl)ethy0aminocarbonyl-4- 

methoxyquinoGne; 
1 0 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -^)carbonyI-2- 

(cart)oxy)methoxyethyl]aminocart3onyl-4-methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-v»)carbonyl-3- 

(benzyloxycarbonyI)propyi]aminocarbonyi-5-nitroquinoIine; 
2-[1-(4-(ethoxycarbonyI)piperazin-1-yl)carbonyl-3- 
15 ((ethoxyCTrbonyQmethoxycarbonyl)propyI]amin^ 

and 

2-[1 -(4-(ethoxycarbony»)piperazin-1 ->) )carbonyl-3- 

(methylsulfonyl)propyl]aminocart)onyl-4-TOthoxyquinoIffie. 

Another preferred subgroup of this group of compounds is that subgroup of 
20 compounds wherein: 

R 2 is hydrogen, alkyl, aryi, aralkyl or hydroxyalkyl; and 
R 3 is hydrogen, hydroxy, or alkoxy. 

Preferred compounds of this subgroup of compounds are those compounds 
selected from the group consisting of the following: 
25 2-[(4-(1,1^imethylethoxysarbon 

methoxyquinoline; 

2-[(3-methyl-4-(ethoxycarbonyl)pipera2n-1-yi)carbonylmethyl]aminocarbonyl-4- 
methoxyquinoline; 

2-[(2-methyl-4-(ethoxycarbonyl)piperaan-1-yi)carbonyImethyl]aminocarbonyl-4- 
30 methoxyquinoline; 

2-[(4-(2-methylpropoxyc^rbonyl)piperazin-1-yl)rarbonylmethyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[(4-(methoxycarbony0piperazin-1-yl)carbonylme1hyl]aminocarbonyl-4- 

methoxyquinoline; 
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2-[1 -(4-(ethoxycarbonyl)piperazin-1 ->i)carbonylethyl]aminocarbonyi-4- 

methoxyquinoline; 
2-[(2-methyM^ethoxycait>onyl)pipera2in-1-yl)ra^ 

methoxyquinoOne; 
5 2-[1-(4-(ethoxycarbonyl)pipe^ 

methoxyquinoline; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 )carbonyl-2-methylpropy0aminocarbonyl-4- 

methoxyquinoline; 
2-[(4-(methoxycarbonyl)piperazin-1-y))caitonylmetiyi]aminocarb 
10 methoxyquinoline; 

2-[i -(4-{ethoxycarbonyl)piperazin-1 -v4)carbonyI-2-hydroxyethyl]aminocarbonyl-4- 

methoxyquinoiine; 
2-[(4-(ethoxycarbonyl)piperazin-1-yl)^ 
2-[(3-(benzyloxy)carbonyl-4-(ethoxycarbonyl)piperazin-1- 
1 5 y|)carbonylmethy|]aminocarbonyi-4-methoxyquinoline; 
2-[(3^rboxy^-(etho)tyrarbonyl)pipera2n^ 

methoxyquinoline; 

2-[(4-(ethoxycarbonyl)piperazin-1-yl)carbonylmethyl](carboxymethyl)aminocarbony^ 
methoxyquinoline; 
20 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(4- 

carboxyphenyl)ethyl]arrinocarbonyl-4-methoxyquinoiine; 
2-[(2 f 4-di(ethoxycarbonyi)piperazin-1-yl)carbonylmethyl]aminocarbonyl-4- 

methoxyqulnoline; 
2-[(2-carboxy-4-(ethoxyrartK)nyl^ 
25 methoxyquinoline; 

2-[(4-(ethoxycarbonyl)piperazh-1-yl)carbonylmethyl]aminocarbonyl-4-n^ 

propoxyquinoline; 
2-[(3-(methoxycarbonyl)methyl-4-(ethoxycarbonyi)pipera2in-1- 
yl)carbonylmethyQaminocarbonyl-4-methoxyquinoline; 
30 2-[(3-(carboxy)methyl-4-(ethoxycarbonyl)pip^ 
4-methoxyquinoline; 
2-[1-<4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-1 -(4- 

hydroxyphenyl)methyl]aminocarbonyl-4-methoxyquinoline; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-1 -(4- 
35 carboxyphenyl)methyl]aminocarbonyi-4-methoxyquinoline; 
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2-[(2-(methoxycarbony0methyl-4-(ethoxycarbonyl)pipera2in-1- 

yl)carbonylmethy0arninocarbonyi-4-methoxyquinoline; 
2-[(2-(cart)oxy)methyM^ethoxycarbonyl)pipera2in-1-yl)cart)onylme^ 

4-methoxyquinoline; 
5 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y<)carbonyl-1 -(4- 

(carboxymethoxy)phenyI)methyl]aminocait>onyl^-methoxyquinoH 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(2- 

(ethoxyrarbonyi)methoxyphenyl)ethyl]aninorarbon 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(2- 
1 0 carboxyphenyl)ethyl]arrinocarbonyl-4-methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(2- 

(c^rboxy)methoxyphenyl)ethyl]aminocarbonyW-methoxyquinoline; 
2-[l -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyl-2-(2- 

hydroxyphenyl)ethyi]amnocarbonyl^-methoxyquinoline; 
1 5 2-[1 -(4-(ethoxycarbonyl)piperazin-1 ->i)carbonyl-2-(3- 

hydroxyphenyl)ethyl]amnocarbonyI-4-methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(3- 

(ethoxycarbonyl)methoxyphenyl)ethyl]amnocarbonyl-4-methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 ^)carbonyl-2-(3- 
20 (c^rboxy)methoxyphenyl)ethyl]aminocarbonyM-methoxyquinoline; 
2-[1 -{4-(ethoxycarbonyl)piperazin-1 )carbonyl-2-(3- 

carboxyphenyl)ethyI]arrinocarbonyl-4-methoxyquinoline; 
2-[((4-(ethoxycarbonyl)piperazin-1-yl)^ 

hydroxyquinoline; 
25 2-[(4-(ethoxycait)onyl)piperazin-1-yl)cariDonylmethyl]amino 

2-[(4-(ethoxycaiiDonyl)piperazin-1-yl)carbonylmethyl]aminorarbonyl-4- 

hydroxyquinoline; and 
2-[(4-(ethoxycarbonyl)piperazh-1-yl)carbqn^ 

methoxyquinoline. 

30 Another preferred group of compounds of formula (I) as set forth above in the 

Summary of the Invention is that group of compounds wherein: 
a is 1 or 2; 
bis 1; 
A is =N-; 

35 R 1 is hydrogen or alkoxycarbonyt 
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R 2 is carboxyalkyl or alkoxycarbonylalkyl; 

R 3 is hydrogen, hydroxy, halo, carboxyalkenyl, alkoxy, alkoxycarbonyl, 

di(alkoxycarbony!)alkoxy, di(carboxy)alkoxy, (carboxyj(hydroxy)alkoxy, 
(dialkylaminoXcarboxy)alkoxy, hydroxyalkoxy, cyanoalkoxy, haloalkoxy, 
5 haloalkenyloxy, (cycloalkyl)(alkoxycarbonyl)alkoxy, (cycloalkyt)(carboxy)alkoxy, 

alkylthio, carboxy, (dialkyIaminocarbonylakyl)(alkyl)amino, 
(carboxyalkyl)(alkyl)amino, (hydroxyalkyI)(alkyi)amino, 
(dialkylaminoalkyl)(alkyl)amino, carboxyalkylamino, 

mono(alkoxycarbonyblkyI)aminocarbonyI, mono(carboxyalkyl)aminocarbonyl t 
1 0 mono(di(alkoxycarbonyl)altyl)aminorarbony(, 

mono((alkoxycarbonyl)(carboxy)alkyl)aminocarbonyl, 
mono(dicart)ox^lkyl)aminocarbonyl,dialkylaminocarbonylalkoxy, 
monoaralkylaminocarbonylalkoxy, mono(carboxyalkyl)aminocarbonylalkoxy, or 
mono(alkoxycarbonylalkyl)aminocarbonylalkoxy; 
15 each R 4 is independently selected from the group consisting of hydrogen, alkyl, alkoxy, 
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthio, carboxy, 
alkoxycarbonyl, aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, 
dialkylamino, carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, 
hydroxyalkyl, dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, 
20 dialkylaminoalkoxy, and heterocyclylalkoxy; 

each R 5 is independently selected from the group consisting of hydrogen, alkyl, 

hydroxyalkyl, aralkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, 
and alkoxycarbonylalkyl; 
R 6 is -N(R 7 )-C(0)-; and 
25 R 7 is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyl. 

A preferred subgroup of this group of compounds is that subgroup of 
compounds wherein R 3 is hydrogen, hydroxy, halo, alkoxy, hydroxyalkoxy, haloalkoxy, 
haloalkenyloxy or alkylthio. 

Preferred compounds of this subgroup of compounds are those compounds 
30 selected from the group consisting of the following: 

2-[1 -(piperazin-1 -yl)carbonyl-3-caiboxypropyl]aminocarbonyl-4-metioxyquinoline;. 
2-[i-(4-(ethoxycarbonyl)piperazin-1^ 

hydroxyquinoline; 
2-[1-(4-(ethoxycarbonyl)pip^ 
35 methoxy-4-hydroxyquinoline; 
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2-[1 -(4-(ethoxycarbony!)piperazin-1 -v<)carbonyl-3- 

metho)^carbonylpropvf|aminocart)ony!-5-nitroquinoDne; 
2-[1 -(4^ethoxycarbonyl)piperazin-1 -yl)carbonyi-3- 

(methoxycart)onyl)propy0aminocail3onyl^2,2 t 2-trifIuoroeth 
5 2-[1-(4-(ethoxycarbonyl)piperazin-1-vt)carbony!-3- 

(methoxycarbonyl)propy0aminocarbonyl^(3,3 t 3-trifluoropropoxv)quin 
2-[1 -(4-(ethoxycarbonyl)pipera2in-1 -yi)carbonyl-3-carboxypropyl]aminocarbonyl-4- 

(3,3,3-trifluoropropoxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 
1 0 (methoxycait)onyl)propyQaminocart3onyl^3,4,4-trifIuorobut-3^n-1 - 

oxy)quinoline; 
2-[1-(4-(ethoxyrarbonyl)piperazin-1-y)cato^ 

(3,4,4-trifluorobut-3-en-1-oxy)quinorme; 
2-[1-(4-(ethoxycarbonyf)piperazin-1-y!)carbonyl-^^ 
1 5 hydroxyethoxy)quinoline; 

2-[1-(4-(ethoxycarbonyi)piperazin-1-v<)rarbony!-3^^ 

chloro-4-(methylthio)quinoline; and 
2-[1 -(4-(ethoxyrarbonyl)piperazi^^ 

dichloro-4-<methylthio)quinoline. 
20 Another preferred subgroup of this group of compounds is that subgroup of 

compounds wherein R 3 is carboxyalkenyl, alkoxycarbonyl, di(alkoxycarbonyl)alkDxy, 
di(carboxy)alkoxy, (carboxy)(hydroxy)alkoxy, (dialkylamino)(carboxy)alkoxy, 
cyanoalkoxy, (cycloalkyl)(alkoxycarbonyl)alkoxy, (cycloalkyl)(carboxy)alkoxy, carboxy, 
dialkylaminocarbonylalkoxy, monoaralkylaminocarbonylalkoxy, 
25 mono(carboxyaIkyl)aminocarbonylalkoxy, or 

mono(alkoxycariDonylalkyl)aminocarbonylalkDxy. 

Preferred compounds of this subgroup of compounds are those compounds 
selected from the group consisting of the following: 
2-[1 -(4-(ethoxycarbonyi)piperazin-1 -yi 
30 hydroxy-l-carboxypropoxy)quinoline; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 ->l)carbonyl-3- 

(methoxycarbonyl)propyQaminocarbonyl-4-(cyanomethoxy)quinoline; 
2-[1 -(4-(ethoxycarbony1)piperazin-1 -v0carbonyl-3- 
(methoxycarbonyl)propy0aminocarbon^-4- 
35 (dimethylaminocarbonyl)mefrioxyquinoline; 
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2^i.(4-(ethoxycarbonyl)piperazin-1-y)c»rbonyl-3^rboxypropyl] 

(dimethylaminocaifconyl)methoxyquinoline; 
2-[l -{4-{ethoxycarbonyl)piperazin-1 -^)carbonyl-3- 

(methoxycarbonyl)propyI]aminocarbonyl-4- 
5 (ethoxycari3onylmethylaminocartx>nyl)methoxyquinoDne; 
2-[1 -(4-<ethoxycarbonyl)piperazin-1 -y)carbonyl-3- 

(methoxycarbonyl)propy0aminocarbonyl-4-(1-cyanoethox^quinoline; 
2-[1 -{4-(ethoxycarbonyi)piperazin-1 -yl)carbonyl-3- 

(methoxycarbonyl)propygarninocarbonyi-4- 
1 0 (benzylaminocarbonyl)methoxyqufnoline; 
2-[1-(4-(ethoxyrarbonyi)piperazin-1-yl)ra^ 

(benzylaminocarbonyl)methoxyquinoline; 
2-[1-(4-(ethoxycaitK)nyl)piperazin-1-yl)carbonyl-3-carboxypropyl]amino 

((carboxy)methyIamino)carbonylmefrioxyquinoIine; 
1 5 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -^)carbonyl-3-carboxypropyl]aminocarbonyi-4-(1 - 

carboxy-3-(diethylamino)propox^quinoline; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyl-3-(1 ,1 -dimethylethoxycarbonyl)propyl]- 

aminocarbonyl-4-(methoxycarbonyI)quinoline; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yi)cart)onyl-3-carboxypropy l]aminocarbonyl-4- 
20 (methoxycarbonyl)quinoIine; 

2-[i -(4-(ethoxycarbonyi)piperazin-1 -^)carbonyl-3-carboxypropyl]aminocarbonyl-4- 

carboxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazln-1 -^)carbonyl-3- 

(methoxycarbonyl)propyl]aminocarbonyl-4-(1 , 1 - 
25 di(ethoxycarbonyl)methoxy)quinoline; 

2-[l -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyl-3-carboxypropyl]aminocarbonyI-4-( 1,1- 

di(carboxy)methoxy)quinoline; 
2-[i-(4-(ethoxycarbonyl)piperazin-1-\i)carbonyl-3-carboxypropyl]aminoca 

carboxyethenyi)quinoline (34 mg); 
30 2-[1 -(4-(ethoxycarbonyi)piperazin-1 -^)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

methyl-4-( 1 -cyclohexyl-1 -carboxymethoxy)quinoiine; and 
2-[1 -(4-(ethoxycarbonyl)piperazin-1-vi)carbonyl-3-carboxypropyl]amin 

methyl-4-(lH^clohexyl-1-(methoxycarbonyl)methoxy)quinoli^ 

Another preferred subgroup of this group of compounds is that subgroup of 
35 compounds wherein R 3 is mono(alkoxycarbonylalkyl)aminocarbonyl, 
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mono(carboxyaIky1)aminocarbonyi, mono(di(alkDxycarbonyl)alkyl)aminocarbonyl, 
mono((alkoxycarbonyl)(carbo)y)alkyl)aminocarbonyl, or 
mono(dicarboxyalkyl)aminocarbonyl. 

Preferred compounds of this subgroup of compounds are those compounds 
5 selected from the group consisting of the following: 
2-[H4^ethoxyrartxinyl)piperazin-^^ 

aminocarbonyl-4-(methoxycarbonylmethyl)aminocart)onylquinoIine; 
2-[1 -<4-(ethoxycart>onyl)piperaan-1 -yl)carbonyl-3-(1,1-dimethylethoxycarbonyi)propyi]- 

aminocarbonyl-4-(carboxymethyl)aminocarbonylquinoline; 
1 0 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y4)carbonyl-3-carboxypropyl]aminocarbonyl-4- 

(carboxymethyl)aminocarbonylquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-( 1,1- 

dimethylethoxycartx>nyl)propyl]aminoc^ 

dimethylethoxycarbonyl)propyl)aminocarbonyl]quinoline; 
15 2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyi-3-(1,1- 

dimethylethoxycarbonyl)propyl]aminocarbonyl-4-[(1-carboxy-3-(1,1- 

dimethylethoxycarbonyl)propyl)aminocarbonyl]quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y<)carbonyl-3-carboxypropyl]aminocarbonyl-4-[(1 - 

(methoxycarbonyl)-3-carboxypropyl)aminocarbonyl]quinoline; and 
20 2-[1 -(4-(ethoxycarbonyi)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyi-4- 

[(1,3-dicarboxypropyl)aminocarbony0quinoline. 

Another preferred subgroup of this group of compounds is that subgroup of 
compounds wherein F? is (dialkyiaminocarbonylalkyl)(alkyl)amino, 
(carboxyalkyl)(alkyl)amino, (hydroxyalkyl)(alkyl)amino, (dialkylaminoalkyl)(alkyl)amino, 
25 or carboxyalkylamino. 

Preferred compounds of this subgroup of compounds are those compounds 
selected from the group consisting of the following: 
2-[1-(4-(ethoxycartx)nyl)piperazm^ 

(carboxymethyi)aminoquinoline; 
30 2-[1-(4-(ethoxyrarbonyl)piperazin-1^ 

((dimethylamino)carbonyimethyl)(methyl)aminoquinoline; 
2-[1-(4-(ethoxycailDonyl)piperazin-1-v')carbonyl-3-carboxypropyl]aminocarbonyi^- 

(carboxymethy))(methyl)aminoquinoIine; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-5- 
35 di(acetyl)aminoquino!ine; 
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2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-5- 
acetamidoquinoiine; 

2-[1 -(4-{ethoxycarbonyl)piperazin-1 ->i)carbonyl-3^rboxypropyl]aminocarbonyl-4- 

(methyl)(2-hydroxyethy!)aminoquinofine; 
5 2-[1 -(4-(ethoxycarbonyl)piperazin-1 ->i)carbonyI-3-carboxypropyI]aminocarbonyl-4- 

(methyl)(2-(dimethyIamino)ethyl)aminoqLiinoline;and 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -><)carbonyl-3-carboxypropyl]aminocarbonyl-4- 

(carboxymethyl)aminoquinoline. 

Another preferred group of compounds of formula (I) as set forth above in the 
10 Summary of the Invention is that group of compounds wherein: 
a is 1 or 2; 
b is 1; 
A is =CH-; 

R 1 is aikoxycarbonyl; 
15 R 2 is hydrogen, carboxyalkyl, or aralkoxycarbonylalkyl; 
R 3 is hydrogen; 

each R 4 is independently selected from the group consisting of hydrogen, alkyl, alkoxy, 

halo, haloalkyl, haloalkoxy, and hydroxy; 
R 5 is hydrogen; 
20 R 6 is -N(R 7 )-C(0>; and 
R 7 is hydrogen or alkyl. 

Preferred compounds of this group of compounds are those compounds 
selected from the group consisting of the following: 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -><)carbonyl-3- 
25 (benzyloxycarbonyl)propyl]aminocarbonylnaphthalene; 
2-[1 -(4-(ethoxycarbonyf)piperazin-1 -yl)carbonyl-3- 

carboxypropyl]aminocarbonyhaphthalene;and 
2-[(4-(ethoxycarbonyl)piperazin-1-yl)(^rbonyimethyl]aminocarbonvinaphthalene^ 

Another preferred group of compounds of formula (I) as set forth above in the 
30 Summary of the Invention is that group of compounds wherein: 
a is 1; 
bis1; 

A is =CH- or=N-; 
R 1 is aikoxycarbonyl; 
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R 2 is hydrogen, aralkyl, carboxyaikyl, (carboxy)(hydroxy)alkyl, alkoxycarbonylalkyl, or 

tetrahydrofuranonyl; 
R 3 is hydrogen, alkoxy, or carboxyalkoxy; 
R 4 is hydrogen, hydroxy, carboxyalkoxy, or alkoxycarbonyialkoxy; 
5 R 5 is hydrogen; 

R 6 is-C(0)-N(R 7 )-; and 

R 7 is hydrogen, alkyl or carboxyaikyl. 

Preferred compounds of this group of compounds are those compounds 
selected from the group consisting of the following: 
10 2-[((4-(ethoxycarbonyt)piperazin^ 

2-[(1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyt-2- 

(ethoxycarbonyl)ethyl)carbonyl]aminonaphthalene; 
2-[(1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2- 

carboxyethyl)carbonyl]aminonaph1halene; 
15 2-[(1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyf-2-(3- 

(methoxycarbonyl)phenyl)ethyl)carbonyl]-aminonaphthalene; 
2-[(1-(4-(ethoxycarbonyl)piperazin-1-yl)carbony^2-(3- 

carboxyphenyl)ethyl)carbonyl]arrinonaphthalene; 
2-[(1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-2-(4- 
20 (methoxycarbonyl)phenyl)ethyl)carbonyl]aminonaphthalene; 

2-[(1-(4-(ethoxycarbonyl)piperazin-1-y0carbony^1-(tetrahydrch-2<>xo1uran-3-- 

yl)methyI)carbonyl]am'nonaphthalene; 
2-[(1-(4-(ethoxycarbonyI)piperazin-1-yl)carbonyl-2-carboxy4- 

hydroxybutyl)carbonyl]aminonaphthalene; 
25 2-[(1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbqnyl-2-(4- 

carboxyphenyl)ethyl)carbonyl]aninonaphthalene; 
2-[((4-(ethoxycari3onyl)piperazin-1-vl)carlDonylmethyl)carbonyl]amino-5- 

hydroxynaphthalene; 
2-[((4-(etho>tyrarbonyl)piperazin-1-^ 
30 methoxy naphthalene; 

2-[((4-(ethoxycarbonyi)piperazin-1-yl)carbonylmethyl)carbonyl]amino-5- 

(carboxymethoxy)naphthalene; 
24((4-(ethoxycarbonyl)piperazin-1-vl)carbonylmethyl)carbonyl]amino-5-(3- 

(ethoxycarbonyl)propoxy)naphthalene; 
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2-[((4^ethoxycarbonyl)piperazin-1-^)carbonylmethyl)carbonyl] 

carboxypropoxy)naphtha!ene; 
2-[((4-(ethoxycarbonyl)piperazin-1-^)c^rbonylmethyl)carbonyn 

(carboxymethoxy)naphthalene; 
5 2^((4-(ethoxycartDonyl)piperaz^ 

aminonaphthalene; and 
2-[((4-(ethoxycart)onyl )piperazin-1 -v<)carbonyImethyi)carbonyl][carl)oxymethy!]amino-4- 

methoxynaphthalene. 

Of the pharmaceutical compositions of the invention as set forth above in the 
10 Summary of the Invention, preferred pharmaceutical compositions comprise a 

pharmaceutical^ acceptable excipientand a preferred compound of formula (I) as set 
forth above. 

Of the methods of using the compounds of formula (I) as set forth above in the 
Summary of the Invention, preferred methods are those methods of using the 
1 5 preferred compounds of formula (I) as set forth above. 

Preparation of the Compounds of the Invention 

The compounds of the invention are prepared according to the methods 
described below in the following Reaction Schemes. It is understood that those 

20 compounds of the invention which are not specifically prepared in the following 
Reaction Schemes may be prepared by similar synthetic processes with the 
appropriately substituted starting materials and reagents. It is also understood that 
during the preparation of the compounds of the invention, as described below, 
additional reactive groups (for example, hydroxy, amino or carboxy groups) on the 

25 intermediate compounds utilized In the preparation may be protected as needed by the 
appropriate protecting group by treating the intermediate compound prior to the 
desired reaction with the appropriate protecting group precursor by methods known to 
those of ordinary skill in the art. The protecting groups may then be removed as 
desired by methods known to those of ordinary skill in the art, for example, by acidic or 

30 basic hydrolysis. Such protecting groups and methods are described in detail in 

Greene, T.W. and Wuts, P.G.M., Protective Groups in Organic Synthesis, 2nd Edition, 
1991 , John Wiley & Sons. Preferred nitrogen-protecting groups are "Boc" 
(f-butoxycarbonyl) and "CBZ" (benzyloxycarbonyl). 

It will also be appreciated by those skilled in the art, although such protected 

35 derivatives of compounds of formula (I) as described above in tiie Summary of the 
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Invention, may not possess pharmacological activity as such, they may be 
administered to a mammal having a disease-state characterized by thrombotic activity 
and thereafter metabolized in the body to form compounds of the invention which are 
pharmacologically active. Such derivatives may therefore be described as "prodrugs". 
All prodrugs of compounds of formula (I) are included within the scope of the invention. 

It is understood that in the following description, combinations of substituents 
and/or variables of the depicted formulae are permissible only if such conbinatioris 
result in stable compounds which can be isolated by methods known to those of 
ordinary skill in the art. Transient compounds are indicated by brackets. 



A. Preparation of Compounds of formula (D) 

Compounds of formula (D) are intermediates used in the preparation of the 
compounds of the invention. They may be prepared as described below in Reaction 
Scheme 1 wherein b, R\ R 5 , and R 7 are as described above in the Summary of the 

15 Invention; PG is a nitrogen-protecting group; R 1a is hydrogen or a nitrogen protecting 
group and R 23 is hydrogen, alkyl, aryl, aralkyl, hydroxyalkyl, aminoalkyl, 
haloalkylsulfonylaminoalkyl. carboxyalkyithioalkyl, alkoxycarbonylalkylthioaltyl, 
alkoxycarbonyialkyl, aralkoxycarbonylalkyl, aminocarbonyialkyl, 
aralkoxycarbonybminoalkyl, heterocyclkylalkyi orcyanoaikyl: 

20 REACTION SCHEME 1 

W "\j-R 1a ♦ HO-V%G — Ri-Z^-V^PG 



R 2a 



(A) (B) 



(C) 




(D) 

Compounds of formulae (A) and (B) are commercially available, for example, 
from Aldrich, or may be prepared according to methods known to those of ordinary 
skill in the art, or by methods as described herein. 
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In general, compounds of formula (D) are prepared by first treating a 
compound of formula (B) in an aprotic solvent mixture, such as tetrahydrofuran (THF) 
and methylene chloride, with a slightly excess equimolar amount of a peptide coupling 
reaction additive, such as 1-hydroxybenzotriazole (HOBT) and a slightly excess 

5 equimolar amount of coupling agent for amide formation, such as 1-(3- 

dimethylaminopropyD-3-ethylcarbodiirrtde (EDCI) at ambient temperature. To this 
mixture is added a slightly excess equimolar amount of a compound of formula (A) 
where R 1a is hydrogen and the resulting reaction mixture is allowed to stir overnight at 
ambient temperature. The compound of formula (C) is isolated from the reaction 

1 0 mixture by standard isolation techniques, such as evaporation and extraction. 

Depending on what PG is, the compound of formla (C) is then reduced under 
standard hydrogenation conditions, such as treatment with pladium over carbon under 
hydrogen or treated under standard hydrolysis conditions to form a compound of 
formula (D), which is isolated form the reaction mixture by filtration. 

15 Alternatively, compounds of formula (A) where R1 is hydrogen and R1a is a 

nitrogen protecting group can be treated with the appropriately subsituted acid halide, 
sulfonyl halide, carbamoyl halide or isocyanate to yield the corresponding appropriately 
substituted compounds of formula (A), which can then be deprotected under standard 
deprotecting conditions prior to being reacted with the compound of formula (B) to 

20 form compounds of formula (C) and (D) wherein R1 is as described above in the 
Summary of the Invention. 

B. Preparation of compounds of formula (la) and (lb) 

Compounds of formula (la) and (lb) are compounds of formula (I) and are 
25 prepared as described below in Reaction Scheme 2 wherein A is =N- and R 6 is -N(R 7 )- 
C(0>; a and b are as described as above in the Summary of the Invention; R 1 is a 
nitrogen protecting group oris described as above in the Summary of the Invention; 
R 23 is hydrogen, alkyl, aryl, aralkyl, hydroxyalkyl, aminoalkyi, 
haloalkylsulfonylaminoalkyl, alkoxycarbonylalkyl, aralkoxycarbonylalkyl, 
30 aminocarbonylalkyl, aralkoxycarbonylaminoalkyl, heterocyclylalkyl or cyanoalkyl; R 3a is 
alkyl, alkoxycarbonylalkyl, di(alkoxycarbonyl)alkyl, carboxyaikyl, di(carboxy)alkyl, 
(carboxy)(hydroxy)alkyl, (dialkylamino)(carboxy)alkyl, hydroxyalkyl, cyanoalkyl, 
haloalkyl, haloalkenyl, carboxyalkenyl, alkoxycarbonylalkenyl, 
(cycloalky!)(alkoxycarbonyl)alkyl, (cycloalkyl)(carboxy)aikyl, aminocarbonylaikyl, 
35 dialkylaminocarbonylalkyl, monoaralkylaminocarbonylakyl, 
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mono(carboxyalkyl)aminocarbony!alkyl f mono(aIkDxycarbonylalkyI)arninocaibonylaIkyl, 
carboxycycloalkyl, alkoxycarbonylcycloalkyl, aminocarbonyicycloalkyl, 
tetrahydrofuranonyi, or heterocyclylalkyl; R 3b is alkoxy, alkoxycarbonyialkoxy, 
di(alkoxycarbonyI)alkoxy, carboxyalkoxy, di(carboxy)a!koxy f (carboxy)(hydroxy)alkoxy, 
5 (dialkylamino)(carboxy)alkoxy l hydroxyalkoxy, cyanoalkoxy, haloaikoxy, 
haloalkenyloxy, carboxyalkenyloxy, alkoxycarbonylaltenyloxy, 
(cycloalkytJCalkoxycarbonylJalkoxy, (cycloa]kyl)(carboxy)a)koxy, aminocarbonyblkoxy, 
dialkylaminocarbonyialkoxy, monoaralkylaminocarbonylalkoxy, 
mono(carboxyalkyl)aminocarbonyialkoxy, 
1 0 mono(alkoxycarbony!alkyl)aminocarbonylatoxy , carboxycycloalkoxy , 

alkoxycarbonylcycloaltoxy, aminocarbonyicycloalkoxy, tetrahydrofuranonylo^, or 
heterocyclylalkoxy; R A , R 5 and R 7 are as described above in the Summary of the 
Invention; R 8 is alkyl or aralkyl, and X is halo: 
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Compounds of formulae (E), (F), and (J) are commercially available, for example, 
from Aldrich, or may be prepared according to methods known to those of ordinary skill 
in the art. Compounds of formula (G) and formula (H) may alternatively be prepared by 
methods disclosed in Great Britain Patent No. 1,334,705. 

In general, compounds of formulae (la) and (lb) are prepared by first treating a 
compound of formula (F) in a protic solvent, such as methanol, with an equimolar 
amount of a compound of formula (E) with stirring at ambient temperature for about 30 
minutes to about an hour, preferably for about 30 minutes. The solvent is removed by 
evaporation to form a residue. 

To an aprotic polar solvent, such as diphenyl ether, heated to between about 
200°C and about 250°C, preferably to about 250°C is then added the residue and the 
temperature of the reaction mixture is maintained at the high temperature for about 30 
minutes to an hour, preferably for about 30 minutes, at which point the reaction . 
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mixture is allowed to cool to ambient temperature. The resulting precipitate is collected 
and washed with a aprotic polar solvent, such as ether, which is previously heated to 
below boiling temperature, to give compounds of formula (G). Further purification, for 
example, by dissolving the mixture in a protic solvent at boiling temperature, such as 
methanol, and then allowing the mixture to cool to ambient temperature for a period of 
about 1 to about 2 days, preferably for about 2 days, yields a compound of formula (H), 
which is isolated from the reaction mixture by standard techniques. 

Compound of formula (H) in an aprotic solvent mixture, for example, methylene . 
choride and N,N-dimethylformamide (DMF), is then treated with a slightly excess 
equimolar amount of a peptide coupling reaction additive, such as 1- 
hydroxybenzotriazole (HOBT) and a slightly excess equimolar amount of coupling agent 
for amide formation, such as 1-(3-dimethylaminopropyI)-3-ethylcarbodiimide (EDCI) at 
ambient temperature. An equimolar amount of a compound of formula (D) in an aprotic 
solvent, such as methylene chloride, is then added to the reaction mixture. The reaction 
mixture is stirred at ambient temperature for about 4 to 6 hours, preferably for about 6 
hours. The compound of formula (la) is then isolated from the reaction mixture by 
standard isolation techniques, such as evaporation of the solvents, extraction, and 
concentration. 

The compound of formula (la) is then treated under standard Williamson 
synthesis conditions, such as in the presence of a base in an aprotic solvent, for 
example, cesium carbonate in DMF, with an equimolar amount of a compound of 
formula (J) at temperatures between about ambient temperature and 100°C. The 
reaction mixture is stirred from about 2 hours to about 10 hours, preferably for about 10 
hours. The compound of formula (lb) is then isolated from the reaction mixture by 
standard isolation techniques, such as preparative HPLC. 

In addition, compounds of formula (lb) where R 23 is alkoxycarbonylalkyl or 
aralkoxycarbonylalkyl may be treated under appropriate standard hydrolysis conditions 
known to those of ordinary skill in the art to form compounds of formula (lb) where R 23 is 
carboxyalkyl. 

In addition, compounds of formula (lb) where R 3b is alkoxycarbonylalkoxy, 
di(alkoxycarbonyl)alkoxy, alkoxycarbonylalkenyloxy, (cycloalkyl)(alkoxycarbonyl)alkoxy, 
mono(alkoxycarbonylalkyl)aminocarbony!aikoxy, or alkoxycarbonylcycloalkoxy may be 
treated under appropriate standard hydrolysis conditions known to those of ordinary skill 
in the art to form compounds of formula (lb) 
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where R 33 is carboxyalkyl, di(carboxy)alkoxy, carboxyalkenyioxy, 
(cycloalkyl)(carboxy)alkoxy, mono(carboxya!kyl)aminocarbonylalkoxy or 
carboxycycloalkoxy. 

In addition, compounds of formula (lb) where R 4 is nitro can be reduced under 
standard reducing conditions to form compounds of formula (lb) where R 4 is amino. 
Such compounds can be further treated with an alkylating agent or an acylating agent to 
form compounds of formula (lb) where R 4 is monoalkylamino, dialkylamino, 
carboxyalkylamino, alkylcarbonylamino, or di(alkylcarbonyl)amino. 

In addition, compounds of formula (lb) where R 4 is a halo may be treated with a 
compound of formula HR 30 wherein R 3c is amino, monoalkylamino, dialkylamino, 
carboxyalkylamiono or optionally substituted N-heterocyclyl (where the hydrogen in HR 3c 
is attached to the nitrogen in the N-heterocyclyl) in a similar manner as described below 
for compounds of formula (Iw) to form compounds of formula (lb) wherein R 4 is amino, 
monoalkylamino, dialkylamino, carboxyalkylamino or optionally substituted N- 
heterocyclyl (where the N-heterocyclyl is attached to the quinoline ring via the nitrogen 
atom in the N-heterocyclyl). These compounds may be further treated with an 
appropriate acylating agent under standard acylation conditions to form compounds of 
formula (lb) wherein R 4 is alkylcarbonylamino or di(alkylcarbonyl)amino. 

In addition, compounds of formula (lb) where R 2a is cyanoalkyl and/or R 3b is 
cyanoalkoxy can be treated under standard conditions, such as sodium azide, tributyl tin 
chloride in refluxing toluene, to form compounds of formula (lb) where R 23 is 
tetrazolylalkyl and/or R 3b is tetrazolylalkoxy. 

In addition, compounds of formula (lb) where R 23 is aminoalkyl can be treated 
under standard acylation conditions, such as treatment with a haloalkylsulfonyl halide in 
the presence of a base, such as triethylamine, in an aprotic solvent, to form compounds 
of formula (lb) where R 23 is haloalkylsulfonylaminoalkyl. 

In addition, compounds of formula (lb) where R 4 is alkyl can be treated under 
standard bromination conditions, such as treatment wih N-bromosuccinimde carbon 
tetrachloride and azobisisobutyronitrile (AIBN) to form compounds of formula (lb) where 
R 4 is bromoalkyl. These compounds may be further treated with a nucleophile, such as 
a dialkylamine group, to form compounds of formula (lb) where R 4 is dialkylaminoalkyl. 

In addition, compounds of formula (lb) where R 4 is hydroxy may be treated with 
the appropriate group under standard ether synthesis conditions, such as Williamson 
ether synthesis conditions, to form compounds of formula (lb) where R 4 is 
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alkoxy, aralkoxy, haloalkoxy, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy 
or heterocyclylalkoxy. 

In addition, compounds of formula (lb) where R 23 and/or R 3b contain a carboxy 
group may be esterified under standard esterification conditions, such as Fischer 
esterification conditions, to form compounds of formula (lb) where R 23 and/or R 3 * contain 
a corresponding alkoxycarbonyl group. 

Alternatively, compounds of formula (D) as prepared above in Reaction Scheme 
1 can be reacted with compounds of the following structure: 



which are commercially avaible or prepared by methods known to one of ordinary skill in 
the art, under standard acylation conditions to form additional compounds of the 
invention. 

A preferred method of making intermediates used in the preparation of the 
compounds of the invention which avoids the formation of undesired regiosiomers with 
respect to the substitution on the quinoline ring is illustrated below in Reaction Scheme 
2a wherein R 4b is aikyi, alkoxy, aralkoxy, carboxy, alkoxycarbonyl, aminocarbonyl, 
alkylcarbonylamino, di(alkylcarbonyi)amino, carboxyalkoxy, alkoxycarbonylalkoxy or 
heterocyclylalkoxy; X is ioido, chloro or bromo; and R 8 is alkyl or aralkyl: 




O 
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REACTION SCHEME 2a 




(Gb) 

Compounds of formula (Fa) and formula (E) are commercially available, or can 



prepared according to methods known to those of ordinary skill in the art. 
5 In general, compounds of formula (Gb) are prepared by first treating a 

compound of formula (Fa) with a reducing agent, such as tin (II) chloride dihydrate, 
under standard chemical reduction conditions, such as in a protic solvent, to form the 
compound of formula (Fb), which is isolated from the reaction mixture by standard 
isolation techniques. 

1 0 The compound of formula (Fb) in a protic solvent, such as methanol, is then 

treated with a slightly excess equimolar amount of a compound of formula (E) at reflux 
temperatures for about 2 to about 4 hours, preferably for about 4 hours. The reaction 
mixture is then concentrated. An organic solvent is heated to a non-boiling point 
temperature of between about 240°C and about 260°C, and the concentrate is then 

1 5 added to the solvent The temperature of the mixture is maintained at the non-boiling 
point temperature for about 10 to 20 minutes, preferably for about 20 minutes. The 
reaction mixture is then cooled slowly to ambient temperature and diluted with an 
organic solvent. The compound of formula (Ga) is isolated from the reaction mixture 
by standard isolation techniques, such as filtration. 
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The compound of formula (Ga) is treated with a hydrolyzing agent under 
standard hydrolysis conditions and then treated under standard reducing conditions, 
such as hydrogen gas and palladium over carbon, to form a compound of formula 
(Gb). 

5 Compounds of formula (Gb) may then be used in place of compounds of 

formula (G) in Reaction Scheme 1 to prepare compounds of formula (la) and formula 
(lb). 



C. Preparation of compounds of formulae (Ic) and (Id) 

10 Compounds of formula (Ic) and (Id) are compounds of formula (I) wherein R 8 

are -C(0)-N(R 7 )- where R 7 is hydrogen and are prepared as described below in 
Reaction Scheme 3 wherein A, a, b, R 1 , R 3 , R 4 and R s are as described above in the 
Summary of the Invention; R 1a is hydrogen; R 2a is alkyl, aralkyl, alkylsulfonylalkyl, 
aralkoxyalkyl, hydroxyalkyl, aminoalkyl, haloalkylsulfonylaminoalkyl, 

15 alkoxycarbonyialkylthioaltyl, alkoxycarbonytalkyt, aralkoxycarbonylalkyl, 

alkoxycarbonylalkoxycarbonylalkyl, aminocarbonyblkyl, aralkoxycarbonylaminoaltyl, . 
alkoxycarbonylalkylaminocarbonyialkyl, (alkoxycarbonyIalkyl)(alkyl)aminocarbonylalkyl, 
tetrahydrofuranonyl, or heterocyclylalkyl; R 8 is alkyl or aralkyl; and each X is 
indepedently halo: 



20 
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REACTION SCHEME 3 



1. R 8_JkA x ♦ I ! 

H 2 N 

(K) (L) 




R 4 )a 



R 8_ 0 A v Jk N 

H 




(M) 



O O 



N 
H 



(N) 




R 4 )a 



(R 5 )b 



2. R 



-N^\)-R 1a + (N) - 



(A) 




H 



(lc) 



R 4 )a 



10 



15 



3. 



(Ic) 



XR 
(O) 



2a 



' r 23 H 




^(R 4 )a 



(Id) 



Compounds of formulae (A), (K), (L) and (O) are commercially available, for 
example, from Aldrich, or may be prepared according to methods known to those of 
ordinary skill in the art. 

In general, compounds of formulae (Ic) and (Id) are prepared by first treating a 
compound of formula (L) in an aprotic solvent, such as methylene chloride, with a 
slightly excess equimolar amount of a compound of formula (K) in an aprotic solvent, 
such as methylene choride, in the presence of a base, such as triethylamine, at a 
temperature of between about 5°C to about 1 0°C, preferably at about 5°C. The 
reaction mixture is stirred from about 30 minutes to about an hour, preferably for about 
an hour, at a temperature of between about 5°C to about 15°C, preferably at about 
10°C. The compound of formula (M) is then isolated from the reaction mixture by 
standard isolation techniques, such as organic solvent extraction, and evaporation. 

The compound of formula (M) is then hydrolyzed under standard hydrolysis 
conditions, such as treatment with lithium hydroxide in a protic solvent, such as 
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methanol, to form a compound of formula (N), which is isolated from the reaction 
mixture by standard isolation techniques, such as acidifying the reaction mixture, 
organic solvent extraction and evaporation. Compounds of formula (N) wherein the R 3 
substituent contains a carboxy group are protected accordingly prior to the next step. 
5 The compound of formula (N) in an aprotic solvent, such as methylene 

chloride, in the presence of a base, such as triethylamine, and a slightly excess 
equimolar amount of a peptide coupling agent, such as HOBT and/or EDCI, at 
ambient temperature, is treated with a compound of formula (A). The resulting 
reaction mixture is stirred from about 6 hours to about 12 hours, preferably for about 

10 12 hours, at ambient temperature. The compound of formula (Ic) Is Isolated from the 
reaction mixture by standard isolation techniques. 

A compound of formula (Ic) in an aprotic solvent, such as DMF, was slowly 
added to a suspension of a strong base in an aprotic solvent, such as sodium hydride 
in DMF. The resulting reaction mixture was stirred at ambient temperature for a few 

15 minutes, preferably for about 5 minutes. An equimolar amount of a compound of 
formula (O) in an aprotic solvent, such as DMF, was then added to the reaction 
mixture. After quenching the reaction with the addition of water after about 1 0 to about 
20 minutes, preferably after about 10 minutes, the compound of formula (Id) was 
isolated from the reaction mixture by standard isolation techniques, such as organic 

20 solvent extraction, evaporation and purification by flash chromatography. 

Compounds of formula (Id) wherein R 23 is aryl (substituted by alkoxycarbonyl), 
aralkyl (substituted by alkoxycarbonyl), alkoxycarbonylalkylthioalkyl, 
alkoxycarbonylalkyl, aralkoxycarbonylalkyl, alkoxycarbonylalkoxycarbonylalkyl, 
aralkoxycarbonylaminoalkyl, alkoxycarbonylalkylaminocarbonylalkyl, 

25 (alkoxycarbonylalkyl)(aikyl)aminocarbonyialkyl, heterocyclylalkyi (wherein the 

heterocyclyl radical is substituted by alkoxycarbonyl); may be further treated under 
standard hydrolysis or de-protecting conditions to form compounds of formula (Id) 
wherein R 2 * is aryl (substituted by carboxy), aralkyl (substituted by carboxy), 
carboxyalkylthioalkyl, carboxyalkyl, carboxyalkoxycarbonylalkyl, aminoalkyl, 

30 aminocarbonylaltyl, (carboxyalkyl)(alkyl)aminocarbonylalkyl, heterocyclylalkyi (wherein 
the heterocyclyl radical is substituted by carboxy). 

In a similar manner, compounds of formula (Ic) or (Id) wherein the R 3 
substituent contains a protected carboxy group may be treated to form the 
corresponding compounds of formula (Ic) and (Id) wherein the R 3 substituent contains 

35 a free carboxy group. 
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. Compounds of formula (Ic) and (Id) may further be treated with an appropriate 
alkylating agent under standard conditions to form compounds of formula (Ic) and (Id) 
wherein R 7 is alkyl, carboxyalkyl oralkoxycarboxyalkyl (R 7 ). 

5 D. Preparation of compounds of formulae (If) and (Ig) 

Compounds of formulae (If) and (Ig) are compounds of formula (I) and are 
prepared as described below in Reaction Scheme 4 from compounds of formula (le), 
which are compounds of formula (I) synthesized as described above in Reaction 
Scheme 2 and Reaction Scheme 3 where R 28 is hydroxybenzyl. In the following 
1 0 Reaction Scheme 4, R 8 and A are as described above in the Summary of the 

Invention; R 1 , R 3 , R 4 , R 5 , a, and b are as described above in Reaction Scheme 2 and 
Reaction Scheme 3; and R 8 is alkyl or aralkyl: 
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REACTION SCHEME 4 




Compounds of formula (le) are prepared as disclosed herein. (CF 3 S0 2 ) 2 0 is 
commercially available or may be prepared according to methods known to those 
5 skilled in the art. 

In general, compounds of formulae (If) and (Ig) are prepared by first treating a 
compound of formula (le) in an aprotic solvent, such as methylene chloride, at a 
temperature of between -40°C and -30°C, preferably at -30°C, in the presence of a 
base, such as triethylamine and/or dimethylaminopyridine, with a excess equimolar 
10 amount of (CF 3 S0 2 )20. The resulting reaction mixture is allowed to warm to ambient 
temperature. The compound of formula (Q) is then isolated from the reaction mixture 
by standard isolation techniques, such as evaporation and purification by flash 
chromatography. 

The compound of formula (Q) in an aprotic solvent and base is treated with 
15 carbon monoxide in the presence of a compound of formula F^OH and a palladium (II) 
catalyst at ambient temperature. The reaction mixture is heated to between about 
50°C and about 100°C for about 30 minutes to about one hour. The reaction mixture 
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is cooled to ambient temperature and a compound of formula (If) is isolated from the 
reaction mixture by standard isolation techniques, such as filtration, concentration and 
flash column chromatography. 

The compound of formula (If) is hydrolyzed under standard hydrolysis 
5 conditions to form the compound of formula (Ig). 



E. Preparation of compounds of formula (Ih) 

Compounds of formula (Ih) are compounds of formula (I) and are prepared as 
described belowfrom compounds of formula (le) t which are compounds of formula (I) 
10 prepared as described herein. In particular, in the following Reaction Scheme 5, R 1 , 
R 3 , R 4 , R 5 , R 6 , A, a and b are as described above in the Summary of the Invention; 
each R a is independently analkyt radical; and X is halo: 

REACTION SCHEME 5 



f? 3 




0-R a -C(0)OR a 

15 

Compounds of formula (le) are prepared by methods disclosed herein. 
Compounds of the formula X-R a -C(0)R a where each Ra is independently an alkyl 
radical are commercially available or may be prepared according to methods known to 
those of ordinary skill in the art. 
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In general, compounds of formula (Ih) are prepared by treating a compound of 
formula (le) In an aprotic solvent, such as DMF, in the presence of a base, preferably 
cesium carbonate, with a compound having the formula X-Ra-C(0)ORa where X is 
halo, preferably bromo or chloro, and each R a is independently an alky) radical. The 
5 resulting reaction mixture is stirred at ambient temperature for about 4 hours to about 
8 hours, preferably for about 6 hours. The compound of formujla (Ih) is isolated from 
the reaction mixture by standard isolation techniques, such as organic solvent 
extraction, evaporation and purification by HPLC. 

Compounds of formula (ih) may be further hydrolyzed under standard 
1 0 hydrolysis condtions to form compounds having the corresponding acid subsitutents. 



F. Preparation of compounds of formula (Ij) 

Compounds of formula (Ij) are compounds of invention and are prepared as 
described below in Reaction Scheme 6 from compounds of formula (li), which are 
15 compounds of formula (I) prepared as described herein. In the following Reaction 
Scheme 6, R 1 , R 3 , R 4 , R 5 , R 6 , A, a and b are as described above in the Summary of 
the Invention; each R a is independenfly an alky] radical; and X is halo: 

REACTION SCHEME 6 




20 
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(Compounds of formula (li) are prepared by methods disclosed herein. 
Compounds of formula X-fVC(0)ORa are commercially available or may be prepared 
according to methods known to those skilled in the art 

In general, compounds of formula (Ij) are prepared by treating a compound of 
5 formula (li) in an aprotic solvent, such as tetrahydrofuran, at a temperature of between 
about -5°C and about 5°C, preferably at 0°C, in the presence of a base, such as 
potassium hexamethyldisilazide, with a compound having the formula X-Ra-C(0)ORa 
where X is halo, preferably bromo, and each Ra is independently an alkyl radical. The 
resulting reaction mixture is stirred from about 30 minutes to 2 hours, preferably for an 
hour, at a temperature of between about -5°C and about 5°C, preferably at 0°C. The 
reaction is quenched with the addition of water. The compound of formula (Ij) is 
isolated from the reaction mixture by standard isolation techniques, such as organic 
solvent extraction, concentration and purification by elution through silica gel. 

Compounds of formula (Ij) may be further hydrolyzed under standard hydrolysis 
condtions to form compounds having the corresponding acid subsitutents. 



10 



15 



G. Preparation of compounds of formulae (II), (Im) and (In) 

Compounds of formulae (II), (Im) and (In) are compounds of formula (I) and are 
prepared as described below in Reaction Scheme 7 from compounds of formula (Ik), 
20 which are compounds of formula (I) prepared as described herein. In the following 
Reaction Scheme 7, A, a, b, R 1 , R 3 , R 4 , R 5 and R 6 are as described above in the 
Summary of the Invention; each Ra is independently an alkyl radical; R 9 is hydrogen or 
alkyl; and X is halo: 
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REACTION SCHEME 7 




Compounds of formula (Ik) are prepared aocording to methods disclosed 
5 herein. Compounds of the formula HN(R 9 )-R a -C(0)OR a and formula X-Ra-C(0)OR a 
are commercially available or may be prepared according to methods known to those 
of ordinary skill in the art If desired, compounds of formula (Ik) wherein R 3 is hydroxy 
or contains a hydroxy group may be protected by an appropriate oxygen-protecting 
group to avoid undesiredside reactions. 

10 In general, compounds of formula (II) and (Im) are prepared by treating a 

compound of formula (Ik) in an aprotic solvent, such as DMF, with an excess 
equimolar amount of a compound having the formula X-Ra-C(0)OR a where X is halo, 
preferably bromo, and each Ra is 2-[(4-(n-butyl)carbonylpipera2n-1- 
yi)carbonylmethyl]aminocarbonyl-4-methoxyquinolrie reaction mixture js heated to a 

1 5 temperature of between about 45°C and about 55°C, preferably at about 50°C, for 
about 30 minutes to about an hour, preferably for about an hour. The compound of 
formula (II) is then isolated from the reaction mixture by standard isolation techniques, 
such as organic solvent extraction and evaporation. 

The compound of formula (II) in an aprotic solvent, such as methylene chloride, 

20 is treated under standard hydrolysis conditions to form a compound of formula (Im). 

In general, compounds of formula (In) are prepared by treating a compound of 
formula (Ik) in an aprotic solvent, such as tetrahydrofiiran, with a slightly excess 
equimolar amount of a compound having the formula HN(R 9 )-Ra-C(0)OR a where R 9 is 
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hydrogen or alkyl and each Ra is independent an alkyl radical, in the presence of 
equimolar amounts of a peptide coupling agent, such as EDCI and/or HOBT and a 
proton scavenger, such as diisopropyiethyiamine (DIEA). The reaction mixture is 
stirred from about 6 hours to about 16 hours, preferably for about 12 hours. The 
5 compound of formula (In) is isolated from the reaction mixture by standard isolation 
techniques, such as organic solvent extraction, concentration and purification by 
elution through silica gel. 

Compounds of formula (In) may be further hydrolyzed under standard 
hydrolysis condtions to form compounds having the corresponding acid subsitutents. 



H. Preparation of compounds of formula (Ip) 

Compounds of formula (Ip) are compounds of formula (I) and are prepared as 
described below in Reaction Scheme 8 from compounds of formula (lo), which are 
compounds of formula (I) prepared as described above in Reaction Scheme 2. In the 
15 following Reaction Scheme 8, A, a, b, R\ R 3 , R 4 , R 5 and R 6 are as described above in 
the Summary of the invention; each R a is independently an alkyl radical and R 9 is 
hydrogen or alkyl: 



10 



REACTION SCHEME 8 




6 R 9 



20 
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Compounds of formula (lo) are prepared as described herein. Compounds of 
formula HNfR^Ra-C^OJORa are commercially available or may be prepared according 
to methods known to those of ordinary skill in the art. 

In general, compounds of formula (Ip) are prepared by treating a compound of 
5 formula (lo) in an aprotic solvent, such as tetrahydrofuran, with an slight excess 

equimolar amount of a compound having the formula HN(R 9 )-Ra-C(0)ORa where R 9 is 
hydrogen or alkyl and each Rg is independent an alky! radical, in the presence of an 
equimolar amounts of a peptide coupling agent, such as HOBT and EDCI and a proton 
scavenger, such as DIEA. The resulting reaction mixture is stirred at ambient 
10 temperature for between about 6 hours and about 16 hours, preferably for about 12 
hours. The compound of formula (Ip) is isolated from the reaction mixture by standard 
isolation techniques, such as organic solvent extraction and concentration. 

If desired, compounds of formula (Ip) may be further hydrolyzed under 
standard condtions to form compounds having the corresponding acid subsitutents. 

15 

I. Preparation of compounds of formula (lr) and (Is) 

Compounds of formula (lr) and (Is) are compounds of formula (I) and are 
prepared as described below in Reaction Scheme 9 from compounds of formula (Iq), 
which are compounds of formula (I) prepared as described above ip Reaction Scheme 
20 2. In the following Reaction Scheme 9, A, a, b, R 1 , R 3 , R 4 , R 5 and R 6 are as described 
above in the Summary of the Invention; each R a is independently an alkyl radical; and 
X is halo: 
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REACTION SCHEME 9 

S 3 




X-R a -C(0)OR a 
f? 3 




R a -C(0)OR a 




Compounds of formula (Iq) are prepared by methods described herein or 
5 according to methods known to those of ordinary skill in the art. Compounds of 
formula X-R a -C(0)ORa are commercially available or may be prepared by methods 
known to those of ordinary skill in the art. 

In general, compounds of formula (Ir) and (Is) are prepared by first treating a 
compound of formula (Iq) in an aprotic solvent, such as DMF, with a slightly excess 
1 0 equimolar amount of a compound of formula X-Ra-C(0)ORa where X is halo, 

preferably bromo, and each Ra is independently an alkyl radical, in the presence of a 
base, such as potassium carbonate, and a metal halide, such as sodium iodide. The 
reaction mixture is heated at between about 40°C and about 60°C, preferably at about 
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50°C, for about 30 minutes to about an hour, preferably for about an hour. The 
compound of formula (Ir) is isolated from the reaction mixture by standard techniques, 
such as evaporation and flash column chromatography. 

The compound of formula (Ir) is the hydrolyzed under standard hydrolysis 
5 conditions to form the compound of formula (Is). 



J. Preparation of Compounds of Formula (It) 

Compounds of formula (It) are compounds of formula (I) wherein A is =N- and 
R 6 is -N(R 7 )-C(0)- and are prepared as described below in Reaction Scheme 10 
10 wherein a, b, R\ R 2 , R 3 , R 4 , and R 5 are as described above in the Summary of the 

Invention; R 7a is carboxyalkyl or alkoxycarbonylalkyl; and each X is independent halo: 

REACTION SCHEME 10 




(A) (R) (S) 




(V) (it) 



Compounds of formula (A), formula (R), and formula (T) are commercially 
available or may be prepared according to methods known to those of ordinary skill in 
the art. Compounds of formula (V) may be prepared according to methods disclosed 
herein. 

20 In general, compounds of formula (It) are prepared by first treating a compound 

of formula (A) in an aprotic solvent, such as methylene chloride, with an one-half 
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equimolar amount of a compound of formula (R) in the presence of a base, such as 
triethylamine, at a temperature of about -10°C to about 10°C, preferably at about 0°C. 
The resulting reaction is stirred at ambient temperature for about 2 hours to about 6 
hours, preferably for about 2 hours. The compound of formula (S) is isolated from the 

5 reaction mixture by standard isolation techniques. 

The compound of formula (S) is then treated with an equimolar amount of a 
compound of formula (T) in the presence of a base, such as cesium carbonate. The 
resulting reaction mixture is stirred at a temperature of about 40°C to about 60°C, 
preferably at about 50°C, for about 30 minutes to about 2 hours, preferably for about 

10 an hour. The compound of formula (U) is isolated from the reaction mixture by 
standard isolation techniques, such as organic solvent extraction and evaporation. 

To a compound of formula (V) in an aprotic solvent, such as methylene 
chloride, in the presence of a base, such as triethylamine, and a slightly excess 
equimolar amount of a peptide coupling agent, such as HOBT and/or EDCI, is then 

1 5 added the compound of formula (U). The reaction mixture is stirred at ambient 

temperature for about 6 hours to about 16 hours, preferably for about 12 hours. The 
compound of formula (It) is isolated from the reaction mixture by standard isolation 
techniques, such as evaporation of the solvents and purification by flash column 
chromatography. 

20 The compound of formula (It) may then be hydrolyzed under standard 

hydrolysis conditions to form compounds having the corresponding acid subsitutents. 

K. Preparation of Compounds of Formula (lu) 

Compounds of formula (lu) are compounds of formula (I) wherein A is =CH- 
25 and R 6 is -C(0}-N(R 7 )- and are prepared as described in Reaction Scheme 1 1 below 
wherein a, b, R 1 , R 3 , R 4 and R 5 are as described above in the Summary of the 
Invention; R 2 * is hydrogen; R 7 * is alkoxycarbonylalkyl; R 8 is alkyl or aralkyl; and each X 
is independently halo: 
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Compounds of formula (L), formula (W), formula (Y) and formula (A) are 
5 commercially available, or may be prepared according to methods known to those of 
ordinary skill in the art. 

In general, compounds of formula (lu) are prepared by first treating a 
compound of formula (L) in an aprotic solvent, such as DMF, with an excess equimolar 
amount of a compound of formula (W) in the presence of a base, such as potassium 
10 carbonate. The resulting reaction mixture was stirred at ambient temperature for 
about 6 hours to about 24 hours, preferably for about 24 hours. The compound of 



WO 02/098856 



-86- 



PCT/US02/17821 



formula (X) is isolated from the reaction mixture by standard isolation techniques, such 
as organic solvent extraction and evaporation. 

The compound of formula (X) in an aprotic solvent, such as methylene 
chloride, was treated with an excess equimolar amount of a compound of formula (Y) 
5 in the presence of a base, such as triethylamine. The resulting reaction mixture was 
stirred at ambient temperature for about 6 hours to about 2 days, preferably for about 
12 hours. The compound of formula (Z) is isolated from the reaction mixture by 
standard isolation techniques, such as evaporation of the solvents and purification by 
flash chromatography. The compound of formula (Z) is then hydrolyzed under 

1 0 standard hydrolyis conditions to form a compound of formula (AA). 

The compound of formula (AA) in an aprotic solvent, such as methylene 
chloride, in the presence of a base, such as triethylamine, and in the presence of an 
equimolar amount of peptide coupling reagent, such as HOBT and/or EDCI, is treated 
with an equimolar amount of a compound of formula (A). The reaction mixture is 

1 5 stirred from about 6 hours to about 1 6 hours, preferably for about 1 6 hours. The 
compound of formula (lu) is isolated from the reaction mixture by standard isolation 
techniques, such as concentration, organic solvent extraction, evaporation of the 
solvents and purification by flash column chromatography. 

The compound of formula (lu) may then be hydrolyzed under standard 

20 hydrolysis conditions to form compounds having the corresponding acid subsitutents. 

L. Preparation of Compounds of Formula (Iv) and Formula (Iw) 

Compounds of formula (Iv) and compounds of formula (Iw) are compounds of 
formula (I) wherein A is =N- and R 6 is -N(R 7 )-C(0)- and are prepared as described 
25 below in Reaction Scheme 12 wherein a, b, R 1 , R 2 , R 4 and R 5 are as described above 
in the Summary of the Invention; R 23 is alkoxycarbonylalkyl or carboxyalkyl; R 3b is 
halo; R 3c is optionally substituted AZ-heterocyclyl, (carboxyalkyl)(alkyl)amino, or 
carboxyalkenyi; and R 7a is hydrogen or alkyl: 
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REACTION SCHEME 12 

R 3b 




Compounds of formula (U) are prepared by methods disclosed herein. 
Compounds of formula (BB) are commercially available, or may be prepared according 

5 to methods disclosed in Monatsh. Chem. (1 921 ), Vol. 42, p. 89, or in J. Org. Chem. 
(1947), Vol. 12, p. 456. Compounds of the formula HR 30 are commercially available or 
may be prepared according to methods known to those of ordinary skill in the art. 

In general, compounds of formula (Iv) and formula (Iw) are prepared by 
treating a compound of formula (BB) in an aprotic solvent, such as tetrahydrofuran, 

1 0 with an equimolar amount of a compound of formula (U) in the presence of a base, 
such as triethylamine and in the presence of a slightly excess equimolar amount of a 
peptide coupling agent, such as HOBT and/or EDCI. The resulting reaction mixture is 
stirred at ambient temperature for about 6 hours to about 16 hours, preferably for 
about 16 hours. The compound of formula (Iv) is isolated from the reaction mixture by 

15 standard isolation techniques, such as organic solvent extraction and purification by 
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flash column chromatography. The compound of formula (Iv) may be further treated 
under standard hydrolysis conditions to form additional compounds of formula (Iv). 

The compound of formula (Iv) in an aprotic solvent, such as dimethyl sulfoxide, 
is then treated with an excess equimolar amount of a compound of formula HR 3c in the 

5 presence of a base, such as DIEA. The resulting reaction mixture is heated to about 
1 00°C to about 1 1 0°C, preferably to about 1 1 0°C for about 6 hours to about 24 hours, 
preferably for about 1 8 hours. The resulting reaction mixture is then treated with a 
strong base, such as lithium hydroxide, for about 2 hours to about 4 hours, preferably 
for about 4 hours, to form the compound of formula (Iw), which is isolated from the 

10 reaction mixture by preparative HPLC. 

Alternatively, the compound of formula (Iv) is treated with a compound of 
formula HR 30 where R 30 is carboxyalkenyl under standard palladium catalyzed 
conditions to form compounds of formula (Iw) where R 3c is carboxyalkenyl. 

Alternatively, compounds of formula (Iv) and formula (Iw) wherein the R 2 group 

15 contains an ester radical, such as alkoxycarbonyl, may be hydrolyzed under standard 
hydrolysis conditions to form compounds of formula (Iv) and formula (Iw) wherein the 
R 2 group contains the corresponding carboxy radical. 

M. Preparation of Compounds of Formula (lx) and Formula (ly) 

20 Compounds of formula (lx) and Formula (ly) are compounds of formula (I) 

wherein A is =N- and R 6 is -N(R 7 )-C(0)- and are prepared as described below in 
Reaction Scheme 13 wherein a, b, R\ R 2 , R 4 , and R 5 are as described abovein the 
Summary of the Invention; R 7a is hydrogen or alkyl; and R 8 is alkyl or aralkyl: 
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REACTION SCHEME 13 




Compounds of formula (CC) are commercially available, for example, from 
Aldrich Co. Compounds of formula (DD) are commercially available or may be 
5 prepared according to methods known to those of ordinary skill in the art Compounds 
of formula (U) are prepared by methods disclosed herein or by methods known to 
those of ordinary skill in the art. 

In general, compounds of formula (Ix) and formula (ly) are prepared by first 
treating a compound of formula (CC) with a halogenating agent, such as 
1 0 chlorotrimethylsilane (TMSCI) to form the corresponding acid halide, preferably the 
corresponding acid chloride, which is then treated with an excess molar amount of a 
compound of formula (DD) to form the compound of formula (EE). 

The compound of formula (EE) in an aprotic solvent, such as tetrahydrofuran, 
is then treated with a slightly excess equimolar amount of a compound of formula (U) 
15 in the presence of a slightly excess equimolar amount of a peptide coupling agent, 
such as HOBT and/or EDCI. The resulting solution is stirred from about 6 hours to 
about 1 8 hours, preferably for about 16 hours. The compound of formula (lx) is 
isolated from the reaction mixture by standard isolation techniques, such as 
concentration of the product, organic solvent extraction, evaporation and purification 



WO 02/098856 



-90- 



PCT/US02/17821 



by flash column chromatography. Compounds of formula (Ix) may be treated under 
standard hydrolysis conditions to form compounds of formula (ly). 

Compounds of formula (ly) can be further treated with compounds such as a 
substituted amine-, a mono(alkoxycarbonylalkyl)amine, or a 
5 mono(dialkoxycarbonylalkyl)amine under standard peptide coupling reaction 
conditions, such as in the presence of standard peptide coupling agents such as 
HOBT and EDCI to form compounds of formula (ly) wherein R 4 is aminocarbonyi, 
mono(alkoxycarbonylalkyl)aminocarbonyl, or 

mono(di(alkoxycarbonyi)alkyl)aminocarbonyl. These compounds compounds can be 
10 further treated under standard hydrolysis conditions to form compounds of formula (ly) 
wherein R* is mono(carboxyalkyl)aminocarbonyl, 
mono((alkoxycarbonyl)(carboxy)alkyl)aminocarbonyl or 
mono(dicarboxyalkyl)aminocarbonyl. 

15 N. Preparation of Compounds of Formula (Iz) 

Compounds of formula (Iz) are compounds of formula (I) wherein A is =N- and 
R 6 is -N(R 7 )-C(0)- and are prepared as described below in Reaction Scheme 14 
wherein a, b, R 1 , R 2 , R 4 , and R 5 are as described above in tie Summary of the 
Invention; R 7a is hydrogen or alkyl; R 8 is alkyl or aralkyl; and X is halo: 



20 
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REACTION SCHEME 14 




(U) (Iz) 

Compounds of formula (FF) and formula (DD) are commercially available or 
5 may be prepared according to methods known to those skilled in the art. Compounds 
of formula (U) are prepared by methods disclosed herein or by methods known to 
those of ordinary skill in the art. 

In general, compounds of formula (Iz) are prepared by first treating a 
compound of formula (FF) in an aprotic solvent, such as DMF, with an excess 
1 0 equimolar amount of an alkyl halide, preferably methyl iodide, in the presence of a 
base, preferably cesium carbonate. The reaction mixture is stirred at a temperature 
between about 60°C and about 1 00°C, preferably at about 70°C, from about 6 hours to 
about 18 hours, preferably for about 12 hours. The compound of formula (GG) is 
isolated from the reaction mixture by standard isolation techniques, such as organic 
15 solvent extraction, evaporation and purification by flash column chromatography. 

The compound of formula (GG) is hydrolyzed under standard hydrolysis 
conditions to form a compound of formula (HH). The compound of formula (HH) in an 
aprotic solvent, such as THF and/or DMF, is then treated with a slightly excess 



WO 02/098856 



-92- 



PCT/US02/17821 



equimolar amount of a compound of formula (U) in the presence of a slightly excess 
equimolar amount of a peptide coupling agent, such as HOBT and/or EDCI. The 
resulting mixture is stirred at ambient temperature from about 6 hours to about 18 
hours, preferably for about 12 hours. The compound of formula (Iz) is isolated from 
5 the reaction mixture by standard isolation techniques, such as concentration, organic 
solvent extraction, evaporation of solvents and purification by flash column 
chromatography. The compound of formula (Iz) may be further treated under standard 
hydrolysis conditions to form compounds of the invention havhg the corresponding 
acid substituents. 

10 All compounds of the invention as prepared above which exist in free base or 

acid form may be converted to their pharmaceutically acceptable salts by treatment with 

the appropriate inorganic or organic base or acid. Salts of the compounds prepared 

above may be converted to their free base or acid form by standard techniques. 

***** 

15 The following specific preparations and examples are provided as a guide to 

assist in the practice of the invention, and are not intended as a limitation on the scope of 
the invention. Where one or more NMR's are given for a particular compound, each 
NMR represents a single stereoisomer, non-racemic mixture or racemic mixture of the 
compound. 

20 

PREPARATION 1 
Compounds of formula (D) 

A. To a solution of A/-carbobenzyloxy-L-glutamic acid gamma f-butyl ester 
(24.4 g, 72.3 mmol) in tetrahydrofuran ("THF") (400 mL) and CH 2 CI 2 (100 mL) was 

25 added 1 -hydroxy benzotriazole ("HOBT") (10.7 g, 79.5 mmol) and 1-(3- 

dimethylaminopropyO-3-ethylcarbodiimide ("EDCI") (15.3 g, 79.5 mmol). After 5 
minutes, 1 -ethoxycarbonyipiperazine (1 1 .7 mL, 79.5 mmol) was added and the 
reaction was stirred overnight The reaction mixture was evaporated in vacuo to afford 
an oil, which was dissolved in ethyl acetate, and washed with saturated NaHCO a , 1 M 

30 HaHS0 4 and brine. The organic layer was evaporated in vacuo to 4-ethoxycarbonyH- 
(1-amino-3-(1,1^imethylethoxycarbonyl)propyl)carbonylpperazine (40.7 g), as an oil 
that was used without further purification. To 4-ethoxycarbonyH-(1- 
(benzyloxycarbonyl)amino-3-(1,1-dimethylethoxycarbonyl)propyl)carbonylpipera23 in 
MeOH (100 mL) was added 10% Pd/C (1 g) and the mixture was shaken under 50 psi 

35 H 2 overnight. The reaction was filtered and stripped to 4-ethoxycarbonyl-1-(1-amino-3- 
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(1,1-dimethyletho^rcarbonyl)propvi)carbonylpiperazine (25g, 99%) and used without 
further purification; NMR (CDCI 3 ) 1.25 (t, 3), 1.43 (s, 9), 2.55 (m, 1), 1.90 (m, 1), 2.37 
(m, 1), 2.55 (m, 1), 3.40-3.70 (m, 8), 3.80 (m f 1), 4.18 (q, 2) ppm. 1 

B. In a similar manner, other compounds of formula (D) were prepared. 

5 4-ethoxycarbonyM -(aminomethyl)carbonylpiperazine; 

4-ethoxycarbonyl-H1-aminc-3-rarboxypropyl)carbonyIpiperazine; 
4-ethoxycarbonyl-2Hiiethyl-1-(aminomethyl)carbonylpipera2ine; 
4-ethoxycarbonyl-3-methyl-1-(aminomethyl)carbonylplperazine; 
4-ethoxycarbonyM -(1 -amino-5-((2- 

10 chloroben2yloxy)carbonylamino)pentyl)carborylpiperazine; 
4^thoxycart)onyM-(1-amincH2-(benzyloxyra^ 
4-ethoxycarbonyM -(1 -amino-2-phenylethyl)carbonylpperazine; 

4- ethoxycarbonyl-1 -(1 -amino-2-methylpropyl)carbonylpiperazine; 
4^thoxycarbonyl-1-(1-amino-2-carboxyethyl)ra and 

1 5 4-ethoxycarbonyl-1-(1 ,5-diaminopentyl)carbonylpiperazine. 

PREPARATION 2 
Compounds of formula (G) 

A. To a solution of m-toludine (20.0 g, 0.186 mol) in methanol (300 mL), 
20 dimethyl acetylenedicarfooxylate (26.42 g, 0.186 mol) was added drop-wise and the 

reaction mixture was stirred at ambient temperature for 30 minutes. The solvent was 
removed by evaporation and the residue was added to stirred diphenyl ether (1 50 ml), 
which has been preheated to 250°C. After 30 minutes, the mixture was cooled to 
ambient tempertu re and the resulting precipitate was collected and washed with hot 

25 petroleum ether (1 .5 L) to give a mixture (27.0 g) of 5-methyl-4-hydroxy-2- 

methoxycarbonylquinoline and 7-methyl-4-hydroxy-2-methoxycarbonylquinoline. The 
mixture was dissolved in boiling methanol (1.3 L) and kept at ambient temperature for 
two days to afford (6.45 g, 16%) of 7-methyi-4-hydroxy-2-methoxycarbonylquinoline, 
NMR (DMSO-d 6 ) 2.40 (s, 3), 3.92 (s, 3), 6.56 (s, 1), 7.16 (d, 1), 7.68 (s, 1), 7.94 (d, 1) 

30 ppm. 

B. In a similar manner, other compounds of formula (G) were prepared as 

follows: 

8-methoxy-4-hydroxy-2-methoxycarbonylquinoline; 

5- amino-4-hydroxy-2-methoxycarbonylquinoline; 
35 5-nitro-4-hydroxy-2-methoxycarbonyiquinoline; 
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5^itK>xymethylamin(>4^^ 

7^hloro-4-hydroxy-2-methoxycarbonylquinoline; 

5-di(acetyI)amino-4-hydroxy^2-methoxycarbon^quinoline; 

5- acetylamino^ydroxy-2-methoxycarbonylquinoline; 
5 5 f 7-dichloro-4-hydroxy-2-methoxycarbonylquinoline; 

6^h!oro-4-hydroxy-2-methoxycarbonylquinoline; 

6- nitro-4-hydroxy-2-methoxycarbonylquinoline; 

6- amino-4-hydroxy-2-methoxycarbonylquinoline; 

7- benzyloxy-4-hydroxy^-2-methoxycarbonylquinoline; 
10 4,7-dihydroxy-2-methoxycarbonyIquinoline; 

7-prop-1-oxy-4-hydroxy-2-methoxycarbonylquinoline; 

7^arboxymethoxy-4-hydroxy-2-methoxycarbonylquinoline; 

7<Iiethylaminoethoxy^hydroxy^ 

7- methoxy-4-hydroxy-2-methoxycarbonylquinoline; 
15 7-(2-(4-hydroxy-2K;arboxypyrrolidinyl)etto 

8- methyl^-hydroxy-2-methoxycarbony!quinoline; 
6<liethyiaminomethyW-hydroxy-2-methoxycarbonylquinoIine; 
6-benzyloxy-4-hydroxy-2-methoxycarbonylquinoline; 
4,6-dihydoxy-2-methoxycarbonyIquinoline; 

20 6^rboxymethoxy-4-hydroxy-2-methpxycarbonylquinoline; 
6-ethoxy-4-hydroxy-2-methoxycarbonylquinoline; 
6-methoxy-4-hydroxy-2-methoxycarbonyfciuinoline; 

6- prop-2-oxy-4-hydroxy-2-methoxycarbonylquinoline; 

7- fluoro-4-hydroxy-2-methoxycarbonylquinoline; 

25 7-trifluoromethyl^hydroxy-2-methoxycarbonyIquino!ine; 

7-hydroxymethyl-4-hydroxy-2-methoxycarbonylquinoline; 

7-cyano^-hydroxy-2-methoxycarbonylquinoline; 

7-nitro-4-hydroxy-2-methoxycarbonylquinoline; 

6<«rboxy-4--hydroxy-2-methoxycarbonylquinoline; 
30 7-trifluoromethoxy^-hydroxy-2-methoxycarbonylquinoline; 

6- trifluoromethoxy-^hydroxy-2-methoxycarbonyIquinoline; 

7- acetyl-4-hydroxy-2-methoxycarbonylquinoline; 

5- ethoxycarbony!-4-hydroxy-2-methoxycarbonylquinoline; 

6- ethyl-4-hydroxy-2-methoxycarbonylquinoline; 
35 7^iarboxy4-hydroxy-2-methoxycarbonylquinoline; 
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6-aminocaitoonyl-4-hydrD)y-2-methoxycarbony!quinoDne; 

67Klimemoxy^hydro)y-2-methoxycarbonyIquinoBne; 

6^hloro-7HTiethyl-4~hydro)y-2HTiethoxycarbonylquinoIin 

6-fluoro-7HTiethyl^-hydro)y-2-methoxycarbonyIquinoBne; 
5 6-fluoro-4-hydroxy-2-methoxycarbonyiquinoline; 

6-fIuoix>-7<:hloro-4-hydro)y-2-methoxycait>onylquinolbrje; 

T^Dromo-^hydroxy^-rnethoxycarbonylquinoline; 

6,7-dimethyl-4-hydroxy-2-methoxycarbonyiquinoline; 

6-methoxy-7-methyi-4-hydroxy-2-methoxycarbonylquinoline; 
1 0 6-methoxy-7-chloro-4-hydroxy-2-methoxycarbonylquinoline; 

6-chIon>84luoro-4-hydro)y-2-methoxycarbonyIquinoline; 

67Hdichloix>4-hydroxy-2-methoxycarbonylquinoline; 

6,8<iifluoro-4-hydroxy-2-methoxycarbonylquinoline; 

67Hjifluoro-4-hydro3cy-2-methoxycarbonylquinoline; 
1 5 6-dimethylamino^4iydroxy-2-methoxycarbonylquinoline; 

5- f!uorcK6HTiethyl-4-hydro)y-2-methoxycarbonylquinoRne; 

6- methyl-7^hloro^hydro)y-2-methoxycarbonylquino[ine; 
6-acetyl-4-hydro)y-2-methoxycarbonylquinoline; 

6- methylthio-4-hydroxy-2-methoxycarbonylquinoline; 
20 4,5-dihydroxy-2-methoxycarbonylquinoline; 

7- ethyl-4-hydroxy-2-methoxycarbonyJquinoline; 
5-methyt-4-hydro>y-2-methoxycarbonylquinoline; 
5-hydroxymethox\H^-hydro)^-2-methoxycarbonylquinoDne; 

5-(3-ethoxycarbonylpropoxyH" h y dro ^ 
25 5-(3-carboxypropoxyH-hydroxy-2-methoxycarbonylquinoline. 

PREPARATION 3 
Compounds of Formula (H) 

A. 7-methyi-4-hydro)y-2-methoxycarbonylquinoline (6.45 g, 30.14 mmol) 
30 was suspended in MeOH (1 50 mi_) and water (1 00 mL), and LiOH (3.08 g, 75.5 mmol) 
was added and stirred at ambient temperature for 2 hours. The methanol was 
evaporated in vacuo and residue was crystallized by addition of 2N hydrochloric acid. 
The resulting solid was filtered, washed with water and dried to afford 7-methyl-4- 
hydro>y-2-carboxyquinoline (6.0 g, 98%), NMR (DMSO-d 6 ) 2.40 (s, 3), 6.68 (s, 1), 
35 7.22 (d, 1), 7.68 (s, 1), 7.96 (d, 1). 
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B. In a similar manner, the following compounds of formula (H) were 
prepared: 

8-methoxy-4-hydrpxy-2-carboxyqulnoline; 
5-amino-4-hydroxy-2-carboxyquinoBne; 
5 5-nltro-4-hydroxy-2-carboxyquinoline; 

5-carboxymethylamino-4-hydroxy-2-<»rboxyquinoline; 

7-chloro^-hydroxy-2-carboxyquiholine; 

5-di(acetyl)amino-4-hydroxy-2-carboxyquinoline; 

5- acetylamino-4-hydroxy-2-carboxyquinoDne; 
10 5 f 7-dichloro^-hydroxy-2-carboxyqulno!ine; 

6- chloro-4-hydroxy-2-carboxyqulnoDne; 
6-nitro-4-hydroxy-2-carboxyquinoline; 

6- amino-4-hydroxy-2-carboxyquinofine; 

7- benzyloxy-4-hydroxy-2-carboxyquinoline; 
1 5 4,7-dihydroxy-2-carboxyquinoline; 

7-prop-1 -oxy-4-hydroxy-2-carboxyquinoline; 

7-cart>oxymethoxy-4-hydro)y-2-carboxyquinoline; 

7-dlethy!aminoethoxy-4-hydroxy-2-carboxyquinoline; 

7- methoxy-4-hydroxy-2-carboxyquinoline; 

20 7-(2-(44iydroxy-2-carboxypyrrolidinyl)ethox^^ 

8- methyl-4-hydroxy-2-carboxyquinoline; 
6-diethylaminomethyl-4-hydro)y-2-carboxyquinoline; 
3-methyl-4-hy d roxy-2-ca rboxyq ui nol ine ; 
6-benzyloxy-4-hydroxy-2-carbo)^quinoline; 

25 4,6-dihydoxy-2-carboxyquinoline; 

6-carboxymethoxy-4-hydroxy-2-carboxyquinoline; 

6-ethoxy4-hydroxy-2-carboxyquinoline; 

6-methoxy-44iydroxy-2-carboxyquinoline; 

6- prop-2-oxy-4-hydroxy-2-carboxyquinoline; 
30 7-fluoro-4-hydroxy-2-carboxyquino0ne; 

7- trifluoromethyl-4-hydro>y-2-carboxyquinoline; 
7-hydroxymethyl-4-hydroxy-2^carboxyquinoline; 
7-cyano-4-hydroxy-2-carboxyquinoline; 
7-nitro-4-hydroxy-2-carboxyquinoline; 

35 2 f 6-dicait>oxy-4-hydroxyquinoline; 
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7-trif!uoromethoxy-4-hydroxy-2-carboxyquinoline; 

6- trifluoromethoxy-4-hydroxy-2-carboxyquinoline; 

7- acetyl-4-hydro)y-2-carboxyquinoline; 
6-ethoxycarbonyt-4-hydro)y-2-carboxyqujnoline; 

5 6-ethyl-4-hydroxy-2-carboxyquinoline; 

2,7-dicarboxy-4-hydroxyquinoIine; 

6-aminocarbonyl-4-hydro)y-2-carboxyquinoline; 

6,7-dimethoxy-4-hydro)y-2-carboxyquinoline; 

6-methyl-7-chloro-4-hydro)y-2-carboxyquinoline; 
1 0 6-chloro-7-methyl-4-hydro)<y-2--carboxyquinoline; 

6-fIuoro-7-methyI-4-hydro)y-2-carboxyquinoline; 

6-fluorc>4-+iydroxy-2-carboxyquinoDne; 

6- fluoro-7-chloro-4-hydro)y-2-carboxyquinoline; 

7- bromo-4-hydroxy-2-carboxyquinoline; 

1 5 6 f 7-dimethyl-4-hydroxy-2-carbo)^qu!noline; 

6-methoxy-7-methyl-4-hydroxy-2-carboxyquinoDne; 

6-methoxy-7-chloro-4-hydroxy-2-carbo)^quinoline; 

6-chloro-8-fluoro-4-hydro>y-2-carboxyquinoline; 

6,7-dichloro-4-hydroxy-2-carboxyquinoline; 
20 6,8-difluoro«4-hydroxy-2-carboxyquinoline; 

6,7-difiuoro-4-hydroxy-2-cart)oxyquinoline; 

6-dimethylamino-4-hydroxy-2-carboxyquinoIine; 

5- fluoro-6-methyl-4-hydro)y-2-carboxyquinoline; 

6- acetyl-4-hyd ro)y-2-ca rboxyqu i noli ne; 

25 6-methylthio-4-hydroxy-2-carboxyquinoline; 
4,5-dihydroxy-2-carboxyquinoline; 
5-hydroxymethoxy-4-hydro)y-2-carboxyquinoline; 

7- methyl-4-hydroxy-2^arboxyquinoline; 
5-methyl-4-hydro>y-2-carboxyquinoline; 

30 5-(3-ethoxycarbonylpropoxy)-4-hydroxy-2-carboxyquinoIine;and 
5-(3-carboxypropoxy)-4-hydroxy-2-carboxyquinoline. 
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PREPARATION 4 
Compounds of formulae (Fb), (Ga) and (Gb) 

A. To a solution of SnCI 2 ' H 2 0 (140 g, 0.62 mol) in ethanol (350 mL) was 
added a solution of 2,6-dichloro-3-nitrotoluene (25 g, 0.12 mol) in ethanol (50 mL). The 

5 reaction mixture was refluxed for 1 hour. The reaction mixture was concentrated 
under reduced pressure. The residue was dissolved in water (100 mL), pH was 
adjusted to approximately pH 12 with 1N NaOH solution and extracted with ethyl 
acetate. The ethyl acetate layer was washed with brine, dried over sodium sulfate, and 
concentrated to afford 2,6-dichloro-3-aminotoluene (21 g, 98%); NMR (CDCI 3 ) 2.42 (s, 
10 3), 6.62 (d, 1), 7.14 (d, 1) ppm. 

B. To a solution of 2,6-dichloro-3-aminotoluene (20.5 g, 0.1 1 mol) in 
methanol (300 mL) was added dimethyl acetylenedicarbox>iate (15 mL, 0.12 mol) and 
the reaction mixture was refluxed for 2 hours. The reaction mixture was concentrated 
under reduced pressure to a yellow solid. Diphenyl ether (350 mL) was heated to 230- 

1 5 240°C, and the yeltaw solid was added to it. The temperature was maintained at 230- 
240°C for 20 minutes and the reaction mixture was cooled slowly to ambient 
temperature and diluted with petroleum ether (1L). The solid was filtered and washed 
with hot ethyl acetate to afford a brown solid, 2-(methoxycarbonyl)-4-oxo-6,8-dichloro- 
7-methylquinoline (28.5 g, 85%); NMR (CDCI 3 ) 2.62 (s, 3), 4.04 (s, 3), 7.02 (s, 1), 8.24 

20 (s, 1)ppm. 

C. 2-(Methoxycarbonyl)-4-oxo-6,8<lichloro-7-methylquinoline (28.5 g, 99.6 
mmol) was suspended in methanol (1 L) and a solution of LiOH H 2 0 (20.5 g, 0.5 mol) 
in water (200 mL) was added to the solution. The resulting reaction mixture was 
stirred at ambient temperature for 0.5 hours. Pd/C (5.8 g) was added to the reaction 

25 mixture and the resulting reaction mixture was shaken under 50 Psl hydrogen 

overnight. The reaction mixture was filtered, concentrated under reduced pressure to 
remove methanol, diluted with water (300 mL) and the pH was adjusted to between pH 
3 and pH 4 by 2N HCI. The precipitate was collected by filtration, washed with water 
and dried to afford a white solid, 2-carboxy-4~oxo-7-methylquinoline (20 g, 90%); NMR 

30 (DMSO-d 6 ) 2.40 (s, 3), 6.60 (s f 1 ), 7.20 (d, 1 ), 7.68 (s, 1 ), 7.96 (d, 1 ) ppm. 

PREPARATION 5 
Compounds of formulae (M) and (N) 

A. To a solution of 2-aminonaphthalene(1 .43 g, 10 mmol) in CH 2 CI 2 (15 
35 mL) and triethylamine (1 mL) was added a solution of ethyl malonyl chloride (1 .4 mL, 
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1 1mmol) in CHzCfe (10 mL) dropwise at 5°C. The reaction mixture was stirred at 10°C. 
After 1 hour the reaction was diluted with 100 mL CH 2 CI 2 , washed with 2N NaHS0 4 
and water, brine. The organic layer was evaporated in vacuo to afford 2- 
((ethoxycarbonyl)methylcarbonylamino)naphthaIene(2.3 g f 8.9 mmol) as a solid that 

5 was used without further purification. 

B. To a solution of 2-((ethoxycarbonyl)methy1carbonylamino)naphthalene 
(2.3 g, 8.9 mmol) in MeOH (40 mL) was added a solution of LiOH (1 .1 8 g, 27 mmol) in 
water (40 mL). The reaction mixture was stirred at ambient temperature. After 3 
hours, the reaction mixture was acidified to pH 2-3 by 2N NaHS0 4( then extracted with 

1 0 ethyl acetate (3 x 50 mL). The organic layer was dried over Na 2 S0 4 and evaporated in 
vacuo to afford 2-((carboxy)methylcarbonyl-amino)naph1halene ( 2.0 g, 8.7 mmol) as a 
solid that was used in further preparations without further purification. 

PREPARATION 6 

15 Compounds of formula (S) and formula (U) 

A. To a solution of 1-ethoxycarbony|piperazine (1 .5 mL, 10 mmol) in 40 mL 
CH 2 CI 2l was added triethylamine (2 mL, 14 mmol) and chloroacetyl chloride (0.8 mL, 
5.0 mmol) at 0°C. The resulting reaction mixture was stirred at amibent temperature 
for 2 hours. The reaction mixture was washed with water, 2N NaHS0 4 and brine, and 

20 dried over sodium sulfate. The solvent was evaporated in vacuo to afford 1- 

ethoxycarbonyl-4-chloromethylcarbonylpperazine (4.5 g) as an yellow oil, which was 
used without further purification. 

B. To a solution of 1-ethoxycarbonyM-chloromethylcarbony^lperazine , 
(520 mg, 2.21 mmol) in DMF (40 mL) was added cesium carbonate (2.0 g, 6.20 mmol) 

25 and glycine ethyl ester hydrochloride (310 mg, 2.21 mmol). The resulting reaction 
mixture was stirred at 50°C. After 1 hour, the reaction mixture was diluted with ethyl 
acetate (200 mL), washed with water (3x150 mL) and brine, and concentrated in vacuo 
to afford 1 -ethoxycarbonyk4-(ethoxycarbonylmethyl)aminomethylcarbonylpiperazine 
as an oil (520 mg), which was used without purification. 

30 C. In a similar manner, other compounds of formula (S) and formula (U) 

are prepared. 



WO 02/098856 



- 100 - 



PCTAJS02/17821 



PREPARATION 7 
Compounds of formula (X), formula (Z) and formula (AA) 

A. To a solution of 2-aminonaphthalene (985 mg, 6.8 mmol) in N,N- 
dimethylformamide (DMF) (50 mL) was added potassium carbonate (1 .806 g, 13.6 

5 mmol) and ferf-butyl bromoacetate (1 .4 mL, 9.9 mmol). The resulting reaction mixture 
was stirred at ambient temperature. After 24 hours, the reaction mixture was diluted 
with water (200 mL), then extracted by ethyl acetate (150 mL). The organic layer was 
separated and washed with water (3x1 00 mL), then dried over sodium sulfate. The 
solvent was evaporated in vacuo to afford a product as ann yellow oil. Purification of 

10 product by flash column on silica gel afforded 2-((1.1- 

dimethylethoxvcarbonyi)methy!)aminonaphthalene (1 .2 g). 

B. To a solution of 2-((1 , 1 - 
dimethylethoxycarbonyl)methyi)aminonaphthalene(926 mg, 3.6 mmol) in CH 2 CI 2 (40 
mL) was added triethylamine (3 mL, 21.5 mmol) and ethyl 3-chloro-3-oxapropionate 

15 (1.3 mL, 10.1 mmol). The resulting reaction mixture was stirred at ambient 

temperature for 2 days. The reaction mixture was washed with water and brine, and 
dried over sodium sulfate. The solvent was evaporated in vacuo to afford a product as 
an yellow oil. Purification of the product by flash column on silica gel afforded 2- 
[ethoxycarbonylmethylcarbonyl][( 1,1- 

20 dimethylethoxvcarbonyi)methyi]aminonaph1halene (730 mg) as a clear oil. 

C. To a solution of 2-[ethoxycarbonylmethyf carbonyl][(1 , 1 - 
dimethyIethoxycarbonyl)methyl]aminonaphihaiene (730 mg, 1.95 mmol) in methanol 
(5.0 mL) was added a solution of LiOH (123 mg, 2.91 mmol) in water (3.0 mL). The 
resulting reaction mixture was stirred at ambient temperature for 1 hour. The reaction 

25 mixture was acidified by 2N NaHS0 4 to pH 3, then extracted by ethyl acetate (3x10 
mL). The organic layer was evaporated in vacuo to afford 2- 
[carboxymethylcarbony0[(1 ,1-dimethylethoxycarbonyl)methyl]aminonaphthalene (270 
mg) as a white solid. 

D. In a similar manner, other compounds of formula (X), formula (Z) and 
30 formula (AA) are prepared. 



EXAMPLE 1 
Compounds of Formula (la) 

A. To a suspension of 7-methyl-4-hydroxy-2<arboxyquinoline (0.81 g, 4 
35 mmol) in methylene chloriderDMF (4: 1 , 25 mL) was added 1 -hydoxybenzotriazole 
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(HOBT) (0.64 g, 4.8 mmol) and H3Klimethylaminopropyl)-3-ethylcarbodiimide (EDCI) 
(1.09 g, 4.8 mmol) and the reaction mixture was stirred for 10 minutes. A solution of 4- 
ethoxycarbonyf- 1 -(1 -amino-3-( 1 , 1 Kiimethylethoxycarbonyl)propyl)cartx)nylpiperazine 
(1 .37 g, 4 mmol) in methylene chloride (10 mL) was added to the reaction mixture and 
5 the resulting mixture was stirred at ambient temperature for 6 hours. The solvent was 
evaporated in vacuo and the resulting residue was partitioned in ethyl acetate and water. 
The organic layers were combined and washed with water, brine and concentrated to 
afford an off-white foam, 2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1- 
dimethylethoxycarbonyl)propyl]aminoraitKDnyl-^hydroxyquinoline; (1.44 g, 68%). 
10 B. In a similar manner, other compounds of formula (la) are prepared. 

EXAMPLE 2 
Compounds of Formula (lb) 

A. 1 -Ethoxycarbonyl-1 -bromocyciobutane (0.62 g, 3.03 mmol) was added to 
15 a solution of 2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyt-3-(1,1- 

dimethyiethoxycarbonyi)propyl]-aminocartx)ny1-4-hydroxyquinoiine (0.8 g, 1.52 mmol) 
and cesium carbonate (1.00 g, 3.03 mmol) in A/,/V-dimethylformamide (DMF) (15 mL) 
and stirred at 90-1 00°C. At every 2 hours, excess equimolar amounts of 1- 
ethoxycarbonyi-1 -bromocyciobutane and cesium carbonate were added to the solution to 
20 a total of 8 equivalents of each reagent After 10 hours, the reaction mixture was filtered, 
the solvent was evaporated and the residue was purified by preparative HPLC to afford 
- 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 
dimethylethoxyrarbonyl)propyl]amincn^ito 

1-oxy)quinoline (0.45 g ,38%) as a white solid (TFA salt); NMR (DMSO-d 8 ) 1.04 (t, 3), 
25 1 .14 (t, 3), 1 .32 (s, 9), 1 .82 (m, 1 ), 2.00 (m, 3), 2.26 (m, 2), 2.52 (s, 3), 2.58 (m, 2), 2.78 
(m, 2), 3.5 (m, 8), 4.04 (q, 2), 4.15 (q, 2), 5.00 (m, 1), 6.94 (s, 1), 7.52 (d, 1), 7.88 (s, 1), 
8.14 (d, 1), 8.84 (d, 1)ppm. 

B. A solution of 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 
dimethylethoxycarbonyl)propyl]aminocarbo 

30 oxy)quinoline (75 mg, 0.09 mmol) in 50% trifluoroacetic acid-methylene chloride (2 ml) 
was stirred at ambient temperature for 1 hour. The solvent was evaporated in vacuo and 
the resulting residue was purified by preparative HPLC to afford 2-[1-(4- 
(ethoxycait>onyl)pipei^in-1 -yl)rato 

(ethoxycarbonyl)cyc!obut-1-oxy)quinoline as a white solid (60 mg, 93%, trifluoroacetic 
35 acid salt); NMR (DMSO-d 8 ) 1 .03 (t, 3), 1 .16 (t, 3), 1 .82 (m, 1), 2.00 (m, 3), 2.26 (m, 2), 
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2.55 (s, 3), 2.59 (m, 2), 2.77 (m, 2), 3.38.(m, 6), 3.60 (m, 2), 4.02 (q, 2), 4.12 (q, 2), 4.98 
(m, 1), 6.92 (s, 1), 7.52 (d, 1). 7.88 (s, 1), 8.14 (d, 1), 8.85 (d f 1) ppm. 

C. A solution of 2-[1 -(4-(ethoxycarbonyf )piperazin-1 -yl)carbonyl-3- 
cartx)xypropyl]aminocart>onyl-7-methyf-4-( 1 -(ethoxycarbonyl )cyclobut-1 -oxy)quinoline 

5 (220 mg, 0.29 mmol) in 50% trffluoroacetic acid-methytene chloride (6 mL) was stirred at 
ambient temperature for 1 hour. The solvent was evaporated in vacuo and the residue 
was dissolved in methanol (5 ml). LIOH (5 mL, 0.025 M) was added and the reaction 
stirred for 3 hours. The solvent was evaporated and the residue was purified by 
preparative HPLC to afford 2-[1-(4Kethoxyc»rbonyl)pipera2in-1-yl)carbonyl-S- 

10 carboxypropyl]amincraitK)nyK7-methyl^ as a white 

solid (190 mg, 95%, trifluoroacetic acid salt); NMR (DMSO-d 6 ) 1.15 (t, 3), 1.82 (m, 1), 
2.00 (m, 3), 2.30 (m, 2), 2.51 (s, 3), 2.56 (m, 2), 2.68 (m, 2), 3.40 (m, 6), 3.62 (m t 2), 
4.00 (q, 2), 4.98 (m, 1), 6.98 (s, 1), 7.52 (dd, 1), 7.88 (s, 1), 8.14 (d, 1), 8.85 (d f 1) ppm. 

D. In a similar manner as described above in Paragraphs A-C, the following 
1 5 compounds were made: 

2-[(4-{ 1 , 1 -dimethylethoxycarbonyl)piperazin- 1 -yl)carbonylmethyl]aminocarbonyV4- 

methoxyquinoline; NMR (DMSO-d 8 ) 1.40 (s, 9), 3.30-3.50 (m, 8), 4.10 (S, 3), 4.24 
(d, 2), 7.60 (S, 3), 7.64 (t, 1), 7.82 (t, 1), 8.03 (d, 1), 8.20 (d, 1), 8.94 (t t 1) ppm; 

2-[(piperazin-1-yl)carbonylmethyl]aminocarbonyl-4-methoxyquinoline; NMR (DMSO-d 6 ) 
20 2.60-2.70 (m f 4), 3.35-3.41 (m, 4), 7.58 (s, 3), 7.63 (t, 1), 7.82 (t, 1), 8.03 (d, 1), 

8.18 (d, 1), 8.93 (t 1)ppm; 

2-[(2-methyl^4-f!uorobenzyl)piperazin-1-y^ 

methoxyquinoline; NMR (DMSO-d 6 ) 1.16-1.34 (m, 3), 1.80-2.20 (m, 2), 2.60-2.90 
(m, 3), 3.40-3.70 (m f 3), 4.12 (m, 5), 4.20-4.50 (m, 1), 7.16 (m, 2), 7.34 (m, 2), 
25 7.60 (s, 1), 7.63 (t t 1), 7.83 (t, 1), 8.03 (d, 1), 8.20 (d, 1), 8.93 (m, 1) ppm; 

2-[(3-methy!-4-(ethoxycarbonylto^ 

methoxyquinoline; NMR (DMSO-d 6 ) 1.02-1.21 (m, 6), 2.60-3.20 (m, 3), 3.70-3.90 
(m, 2), 4.05 (m, 2), 4.13 (s, 3), 4.17-4.40 (m, 4), 7.60 (s, 2), 7.63 (t, 1), 7.83 (t, 1), 
8.04 (d, 1), 8.18 (d, 1), 8.97 (m, 1) ppm, and NMR (CDCI 3 ) 1.30 (m, 6), 2.8O-3.20 
30 (m, 3), 3.40 (m, 1), 3.60 (m, 1), 4.00-4.40 (m, 9), 7.55 (m, 1), 7.65 (s, 1), 7.70 (t, 1), 

8.10 (d, 1), 8.20 (d, 1), 9.10 (m, 1) ppm; 

2-[(2-methyl-4-(ethoxyrarbonyl)^ 

methoxyquinoline; NMR (DMSO-d 6 ) 1.03-1.15 (d, 3), 1.18 (t, 3), 2.8-3.2 (m, 3), 
3.7-4.0 (m, 2), 4.06 (q, 2), 4.10 (s, 3), 4.15-4.60 (m, 4), 7.6 (s, 1), 7.63 (t, 1), 7.83 
35 (t, 1), 8.04 (d, 1), 8.19 (d, 1), 8.96 (m. 1) ppm; 
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2-{(4-<2-methylpropoxyrarbonyl)piperazi^ 

methoxyquinoline; NMR (DMSO-de) 0.88 (d, 6), 1.86 (m, 1), 3.30-3.50 (m, 8), 

3.78 (d, 2), 4.12 (s, 3), 4.25 (d, 2), 7.58 (s, 1), 7.65 (t, 1), 7.84 (t, 1), 8.06 (d f 1), 

8.18 (d, 1), 8.95(t, 1)ppm; 
5 2-{(4-(trichloromethoxycarbonyl)piperazin-1-y1)carbon^ 

methoxyquinoline; NMR (DMSO-de) 3.50-3.75 (m, 8), 4.10 (s, 3), 4.26 (d, 2), 7.58 

(s, 1), 7.64 (t, 1), 7.83 (t, 1), 8.05 (d, 1), 8.18 (d, 1), 8.94 (t, 1) ppm; 
2-{(4-(benzyloxycaifconyl)pipei^n-1-yl)ca 

methoxyquinoline; NMR (DMSO-d 6 ) 3.35-3.54 (m, 8), 4.10 (s, 3), 4.26 (d, 2), 5.07 
10 (s, 2), 7.10-7.20 (m, 5), 7.58 (s, 1), 7.64 (t, 1), 7.83 (t t 1), 8.05 (d, 1), 8.18 (d, 1), 

8.94 (t,1) ppm; 

2-[(4-(1 -chloroethoxycarbonyl)piperazin-1 -yl)carbonylmethyl]aminocarbonyl-4- 

methoxyquinoline; NMR (DMSO-d 6 ) 1.78 (d, 3), 3.40-3.60 (m, 8), 4.10 (s, 3), 4.26 
(d, 2), 6.58 (q, 1), 7.60 (s, 1), 7.64 (t, 1), 7.84 (t, 1), 8.06 (d, 1), 8.19 (d, 1), 8.95 

15 (t, 1)ppm; 

2-[(4-{methoxycarbonyl)piperazin-1-yl)^ 

methoxyquinoline; NMR (DMSO-de) 3.30-3.52 (m, 8), 3.60 (s, 3), 4.10 (s, 3), 4.26 
(d, 2), 7.60 (s, 1), 7.65 (t, 1), 7.83 (t, 1), 8.06 (d, 1), 8.18 (d, 1), 8.94 (t, 1) ppm; 
2-{(4-{phenoxycsrbonyl)piperazin-1-yI)carto 

20 methoxyquinoline; NMR (DMSO-de) 3.40-3.70 (m, 8). 4.10 (s, 3), 4.30 (d, 2), 7.13 

(d, 1), 7.22 (t, 1), 7.38 (t, 1), 7.60 (s, 1), 7.64 (t, 1), 7.83 (t, 1), 8.06 (d, 1), 8.18 (d, 
1), 8.94 (t, 1) ppm; 
2-[(2-methyM-benzylpiperazin-1-yl)carbonyto^ 

NMR (DMSO-d 6 ) 1.16-1.34 <m, 3), 1.80-2.20 (m, 2), 2.60-2.90 (m, 3), 3.40-3.70 

25 (m, 3), 4.12 (m, 5), 4.20^.50 (m, 1), 7.16 (m, 2), 7.34 (m t 2), 7.60 (s, 1), 7.63 (t, 

1), 7.83 (t, 1), 8.03 (d, 1), 8.20 (d, 1), 8.93 (m, 1) ppm, and NMR (CDCI 3 ) 1.40 
(m, 3), 2.10 (m, 1 ) t 2.20 (m, 1), 2.70 (m f 1), 2.90 ( m, 1), 3.40-3.60 (m, 3), 4.0 (m, 
1), 4.10 (s, 3), 4.20-4.40 (m, 3), 7.20-7.40 (m, 5), 7.60 (m, 1), 7.65 (s, 1), 7.70 
(m t 1), 8.10 (d, 1), 8.20 (d, 1), 9.15 (m, 1) ppm; 

30 2-[1 -(4-(ethoxycarbonyl)prperazin-1 -yl)carbonylethyl]aminocarbonyl-4-methoxyqutnoline; 

NMR (CDCt 3 ) 1.26 (t, 3), 1.52 (d, 3), 3.60 (m, 8H), 3.36 (m, 4), 4.12 (s, 3), 4.18 
(q f 2), 5.16 (m, 1), 7.56 (t, 1), 7.66 (s, 1), 7.72 (t, 1), 8.08 (d, 1), 8.20 (d, 1H), 9.06 
(d, 1) ppm, and NMR (CDCl 3 ) 1.28 (t, 3), 1.52 (d, 3), 3.40-3.96 (m, 8), 4.12 (s, 3), 
4.18 (q, 2), 5.16 (m, 1), 7.56 (t, 1), 7.66 (s, 1), 7.74 (t, 1), 8.10 (d, 1), 8.20 (d, 1H), 

35 9.06 (d, 1) ppm; 
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2-{(2-methyW-(ethoxycarltonyl)piperazi^^ 

methoxyquinoline; NMR (CDCl*) 1.30 (m, 6), 2.80-3.10 (m, 3), 3.40 (m, 1), 3.60 
(m, 1), 4.004.40 (m, 9), 7.55 (m, 1), 7.65 (s, 1), 7.78 (m, 1), 8.10 (d, 1), 8.20 (d, 
1), 9.10 (m, 1)ppm; 

5 2-[(4-(2-methyL5-chtorop 

methoxyquinoline; NMR (DMSOd 6 ) 2.20 (s, 3), 2.85 (m f 4) f 3.60 (m, 4), 4.10 (s, 3), 
4.30 (m, 2), 7.0 (m, 1), 7.20 (m, 1), 7.60 (s, 1), 7.65 (m f 1). 7.80 (m, 1), 8.05 (d, 1), 
8.20 (d, 1),8.95(m, 1)ppm; 
2-[(4-benzylpiperazin-1 -yl)carbonyImethyI]aminocarbonyM-methoxyquinoline; NMR 

10 (DMSOde) 2.30-2.43 (m, 4), 3.40-3.56 (m, 6), 4.10 (s, 3), 4.23 (d, 2), 7.20-7.16 

(m, 5), 7.60 (s, 1), 7.65 (t, 1), 7.83 (t, 1), 8.06 (d, 1), 8.18 (d, 1), 8.94 (t, 1) ppm; 
2-[(4-ethylpiperazin-1 -yl)canbonyimethy0aminocan^nyl4-methoxyquinoline; NMR 

(DMSO-d 6 ) 0.98 (t, 3), 2.30-2.40 (m, 6), 3.48 (m f 4), 4.12 (s, 3), 4.22 (d, 2), 7.59 
(s, 1), 7.64 (t, 1), 7.83 (t, 1), 8.04 (d f 1), 8.18 (d, 1), 8.96 (t, 1) ppm; 

15 2-[1-(4-(ethoxycarbonyl)piperazin«1^ 

pentyl]aminocarbonyl-4-methoxyquinoline; NMR (CDCI 3 ) 1.25 (t, 3), 1.40-2.00 (m, 
8), 3.20-3.80 (m, 8), 4.10 (s f 3) t 4.15 (q. 2), 4.95 (m, 1), 5.20 (m, 2), 7.21 (m, 2), 
7.38 (m, 2), 7.55 (m, 1), 7.63 (s, 1), 7.75 (m, 1), 8.05 (d, 1), 8.20 (d, 1), 8.95 (d, 
1)ppm; 

20 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2- 

(benzyloxycarbonyl)ethyl]aminocarbonyl-4-methoxyquinoIine; NMR (CDCi 3 ) 1.25 
(t, 3), 2.81 (m, 1), 3.20 (m, 1), 3.40-3.65 (m, 8), 4.15 (m, 5), 5.15 (m, 2), 5.60 (m, 
1), 7.30 (m t 5), 7.55 (m, 1), 7.75 (m, 1), 8.00 (d, 1), 8.20 (d, 1), 8.95 (d, 1) ppm; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3- 

25 (benzyloxycarbonyl)propyl]aminocarbonyl-4-methoxyquino!ine; NMR (CDCI 3 ) 

1.25 (t f 3), 2.05 (m, 1), 2.25 (m, 1), 2.45-2.65 (m, 2), 3.40-3.80 (m, 8), 4.10-4.20 
(m, 5), 5.15 (m f 2), 5.23 (m, 1), 7.35 (m, 5), 7.55 (dd, 1), 7.63 (s, 1), 7.75 (dd, 1), 
8.05 (dd, 1), 8.20 (dd, 1), 9.00 (dd, 1) ppm; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-phenylethyl]aminocarbony»-4- 

30 methoxyquinoline; NMR (CDCI 3 ) 1 .23 (t, 3), 2.63 (m, 1), 3.05 (m, 2), 3.20 (m, 4), 

3.30 (m, 2), 3.45 (m, 2), 3.62 (m, 1), 4.15 (m, 5), 5.38 (m, 1), 7.30 (m, 5), 7.56 (d, 
1), 7.75 (dd, 1), 8.05 (d, 1), 8.20 (d, 1), 8.98 (m, 1) ppm; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(benzyloxy)ethyl]aminocarbonyl-4- 

methoxyquinoline; NMR (CDC! 3 ) 1.23 (t, 3), 3.23 (m, 8), 3.80 (m, 2), 4.15 (m, 5), 
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4.58 (d, 2), 5.40 (m, 1), 7.24 (m, 5), 7.55 (dd, 1), 7.62 (s, 3), 7.75 (dd, 1), 8.05 (d, 
1), 8.20 (dd, 1), 8.98 (d, 1) ppm; 
2-[i -(4-(ethoxycarbonyi)piperazirv1 -yl)carbonyl-2-methylpropyOaminocarbonyt-4- 

methpxyquinoiine; NMR (CDCI 3 ) 1.05 (m, 6), 1.30 (m, 3), 2.20 (m, 1), 3.40-3.80 
5 (m, 8), 4.1&4.20 (m, 5), 5.0 (m, 1), 7.58 (m, 1), 7.65 (s, 1), 7.78 (m, 1), 8.05 (d, 

1), 8.20 (d, 1), 8.90 (m f 1) ppm; 
2-{(4-{1 , 1 -dimethylethoxy)carbonyImethylpiperazin-1 -yl)carbonyimethynaminocarbonyl-4- 
methoxyquinoline; NMR (DMSO-d 8 ) 1.39 (s, 9), 2.50-2.60 (m, 4), 3.16 (s, 2), 3.47 
(m, 4), 4.12 (s, 3), 4.22 (d, 2), 7.59 (s, 1), 7.64 (t, 1), 7.83 (t f 1), 8.04 (d, 1), 8.18 
10 (d, 1),8.96(t, 1)ppm; 

2-[(4-(methoxycaifconyl)piperazin-1-yl)carto^ 

methoxyquinoline; NMR (DMSO-d 6 ) 2.50-2.60 (m, 4), 3.26 (m, 2), 3.47 (m, 4), 
3.60 (s, 3), 4.14 (s, 3), 4.23 (d, 2), 7.59 (s, 1), 7.64 (t, 1), 7.83 (t, 1), 8.04 (d, 1), 
8.18 (d, 1), 8.96 (t, 1)ppm; 
15 2-[1-(4-(ethoxycarbony0^ 

methoxyquinoline; NMR (CDCI 3 ) 1.23 (t, 3), 2.82 (dd, 1), 3.18 (dd, 1), 3.40-3.75 
(m, 8), 4.14 (m, 5), 5.58 (m, 1), 7.58 (dd, 1), 7.80 (s, 1), 7.73 (dd, 1), 8.01 (d, 1), 
8.20 (d, 1), 8.98 (d, 1)ppm; 
2-[i-(4-(ethoxycait>onyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarb^ 
20 methoxyquinoline; NMR (CDCI 3 ) 1.23 (t f 3), 1.99 (m, 1), 2.23 (m, 1), 2.41-2.63 

(m, 2), 3.40-3.82 (m, 8), 4.10 (s, 3), 4.15 (q, 2), 5.35 (m, 1), 7.58 (dd, 1), 7.62 (s, 
1), 7.73 (dd, 1), 8.08 (d, 1), 8.19 (d, 1), 9.15 (d, 1) ppm; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-5-aminopentyl]aminocarbonyl-4- 

methoxyquinoline; NMR (CDCI 3 ) 1.22 (t, 3), 2.85 (dd, 1), 3.17 (dd, 1), 3.40-3.75 
25 (m, 8), 4.15 (m, 5), 5.58 (m, 1), 7.56 (dd, 1), 7.61 (s, 1), 7.75 (dd, 1), 8.05 (d, 1), 

8.20 (d, 1), 8.98 (d, 1)ppm; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y l)carbonyl-2-hydroxyethy Qaminocarbonyl-4- 

methoxyquinoline; NMR (CDCI 3 ) 1.23 (t, 3), 3.40-3.80 (m, 8), 3.92 (m, 1), 4.03 
(m, 1), 4.15 (m, 5), 5.20 (m, 1), 7.58 (d, 1), 7.63 (s, 1), 7.75 (dd, 1), 8.05 (d, 1), 
30 8.21 (d, 1 ), 9. 1 5 (dd, 1 ) ppm; 

2-[(4-(carboxymethyl)piperazin-1-yl)carbonylmethyl]aminocarbonyl-4-methoxyquinoline; 
NMR (DMSO-d 6 ) 2.48-2.60 (m, 4), 3.17 (s, 2), 3.46 (m, 4), 4.08 (s, 3), 4.18 (d, 2), 
7.56 (s, 1), 7.62 (t, 1), 7.80 (t, 1), 8.01 (d, 1), 8.16 (d, 1), 8.92 (t, 1) ppm; 
2-[(4-(ethoxycarbonyI)piperazin-1-yl)carbonylmethyl]aminocarbonyI-4- 
35 (ethoxycarbonyl)methoxyquinoline; NMR (DMSO-d 6 ) 1.20 (m, 6), 3.S-3.5 (m, 8), 
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4.04 (q, 2), 4.2-4.3 (m, 4), 5.3 (s, 2), 7.5 (s, 1), 7.7 (t, 1), 7.8 (t, 1), 8.1 (d, 1), 8.13 
(d, 1), 8.98 (m, 1)ppm; 

2-[(4-{ethoxycartX)nyi)pipera4n-1-M 

(carboxy)methoxyquinoline; NMR (DMSOd 6 ) 1.18 (t, 3), 3.3-3.5 (m, 8), 4.04 (q, 
5 2), 4.25 (d, 2), 5.1 (s, 2), 7.5 (s, 1), 7.7 (t, 1), 7.85 (t, 1), 8.03 (d, 1), 8.13 (d, 1), 

8.95 (m, 1)ppm; 

2-[(4-methylpiperazin-1 -yl)carbonylmethy0aminocarbony!-4-methoxyquinoline; NMR 

(DMSO-de) 2.58 (s, 3), 2.71-7.93 (m, 4), 3.67 (m, 4), 4.13 (s, 3), 4.26 (d, 2), 7.60 
(s, 1), 7.66 (t, 1), 7.84 (t, 1), 8.06 (d, 1), 8.21 (d, 1), 8.94 (t t 1) ppm; 
1 0 2-[(4-(ethoxycarbonyl)piperazin-1 -yl)carbonylmethyl]aminocarbonyM-ethoxyquinoline; 

NMR (DMSO-d 6 ) 1.21 (t, 3), 1.48 (t, 3), 3.30-3.60 (m, 8), 4.06 (q, 2), 4.28 (d, 2), 
4.42 (q, 2), 7.57 (s, 1), 7.66 (t, 1), 7.85 (t, 1), 8.07 (d, 1), 8.21 (d, 1), 8.95 (t, 1) 
ppm; 

2-[(4-(ethoxycarbonyl)pipe^n-1-yl)cait>onylmethyQaminorarbon 
15 (aminocarbonyl)methoxyquinoline; NMR (DMSO-de) 1.20 (t t 3), 3.30-3.50 (m, 8), 

4.05 (q, 2), 4.25 (d, 2), 4.90 (s t 2), 7.50 (s, 1), 7.70 (t, 1), 7.86 (t, 1), 8.03 (d, 1), 
8.40 (d, 1), 8.95 (m, 1)ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)c^it>ony!-2-(aminocarbonyl)ethyl]aminocartx)nyI-4- 
methoxyquinoline; NMR (CDCI 3 ) 1.30 (t, 3), 2.80 (dd, 1), 3.00 (dd, 1), 3.40-3.80 
20 (m, 8), 4.15 (m, 5), 5.60 (m, 2), 6.15 (m, 1), 7.60 (m, 2), 7.75 (m, 1), 8.0 (d, 1), 

8.20 (d,1), 9.0 (d,1)ppm; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(aminocarbonyl)propyl]aminocarbonyl- 
4-methoxyquinoline; NMR (CDCI 3 ) 1 .30 (t, 3), 2.0 (m, 1 ), 2.20-2.50 (m, 3), 3.40- 
3.80 (m, 8), 4.15 (m, 5), 5.20 (m, 1), 5.50 (m, 1), 6.25 (m, 1), 7.60 (m, 2), 7.75 
25 (m, 1), 8.10 (d, 1), 8.20 (d, 1), 9.20 (d, 1) ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yt)carbonyl-2-(imidazol-4-yl)ethyl]aminocarbonyl-4- 
methoxyquinoline; NMR (CDCI 3 ) 1.25 (t, 3), 3.10-3.30 (m t 2), 3.20-3.65 (m, 8), 
4.10 (m, 5), 5.40 (m, 1), 6.90 (s, 1), 7.55-7.60 (m, 3), 7.70 (t, 1), 8.02 (d, 1), 8.20 
(d,1),9.0(d, 1)ppm; 

30 2-[1 -(4-(ethoxycarbonyl)piperazln-1 -yl)carbonyl-2-(indol-3-yl)ethy!]aminocarbonyl-4- 

methoxyquinoline; NMR (CDCI 3 ) 1.20 (t, 3), 2.25 (m, 1), 2.90 (m, 2), 3.20 (m, 2), 
3.40 (m f 4), 3.60 (m, 1), 4.05 (q, 2), 4.15 (s, 3), 5.50 (m, 1), 7.20 (m, 3), 7.35 (d, 
1), 7.55 (m, 1), 7.70 (s, 1), 7.80 (m, 2), 8.10 (d, 1), 8.20 (m, 2), 9.10 (d, 1) ppm; 
2-[(3-(benzy!oxy)carbonyi-4-(ethoxycarbonyl)piperazin-1- 

35 yl)carbonylmethy0aminocarbonyl-4-methoxyquinoline; NMR (CDCI 3 ) 1.28 (m, 3), 
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2.82 (m, 1), 3.28 (m, 3), 3.88 (m, 1), 4.18 (s, 3), 4.22 (m, 4), 4.60 (m, 3), 5.20 (m, 
2), 7.42 (m, 1), 7.22 (m, 2), 7.28 (m, 3), 7.60 (t, 1), 7.64 (s, 1), 7.68 (t, 1), 8.12 (d, 
1), 8.22 (d, 1H), 9.18 (s, 1) ppm; 
2-[(3-carboxy-4-(ethoxycarb^^ 
5 methoxyquinoline; NMR (CDCI 3 ) 1 .28 (m, 3), 2.82 (m f 1), 3.26 (m, 4H), 3.88 (m, 

1), 4.12 (s, 3), 4.46 (m, 5), 7.42 (m, 1), 7.56 (s, 1), 7.64 (t, 1), 8.00 (d, 1), 8.20 (d, 

1) , 9.1 8 (s, 1)ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyt-2- 

(benzyloxycarbonyl)ethy0aminocarbonyl-4-methoxyquinoline; NMR (CDCI 3 ) 1.23 
10 (m, 3), 2.85 (dd, 1), 3.20 (m, 1), 3.4O-3.80 (m, 8), 4.15 (m, 5), 5.15 (m, 2), 5.60 

(m, 1), 7.35 (m, 5), 7.59 (m, 1), 7.62 (m, 1), 7.75 (m, 1), 8.05 (m, 1), 8.21 (m, 1), 
8.90 (m, 1) ppm; 

2-[l -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-4-(1 , 1 -dimethylethoxy)carbony!butyll- 
aminocarbonyI-4-methoxyquinoline; NMR (CDCI 3 ) 1.25 (t, 3), 1.22 (s, 9), 1.70- 
15 2.00 (m, 6), 2.30 (dd, 1), 3.40-3.80 (m, 8), 4.15 (m, 5), 5.18 (m, 1), 7.55 (d, 1), 

7.62 (s, 1), 7.75 (dd, 1), 8.05 (d, 1). 8.20 (d, 1), 8.95 (d f 1) ppm; 
2-[i -(4-(ethoxycarbonyi)piperazin-1 -yi)caroonyl-4-carix>xybutyl]aminocarbonyl-4- 

methoxyquinoline; NMR (DMSO-d 6 ) 1.20 (t, 3), 1.30-1.90 (m, 6), 2.25 (m, 2), 
3.25-3.63 (m, 8), 4.05 (m, 2), 4.15 (s, 3), 5.05 (m, 1), 7.61 (s, 1) f 7.65 (dd, 1), 
20 7.85 (dd, 1), 8.10 (d, 1), 8.20 (d f 1), 8.95 (d, 1) ppm; 

2-[l -(4-(ethoxycartX)nyl)piperazin-1 -yl)carbonyl-2-carboxyethyl]aminocarbonyl-4- 

methoxyquinoline; NMR (DMSO-d 6 ) 1.20 (t, 3), 1.30-1.90 (m, 6), 2.25 (m, 2), 
3.25-3.63 (m, 8), 4.05 (m, 2), 4.15 (s, 3), 5.05 (m, 1), 7.61 (s, 1), 7.65 (dd, 1), 

7.85 (dd, 1), 8.10 (d, 1), 8.20 (d, 1), 8.95 (d, 1) ppm; 

25 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)caroonyl-3-c^rboxypropyl]aminocartX)nyl-4- 

hydroxyquinoline; NMR (DMSO-d 8 ) 1.17 (t, 3), 1.83 (m, 1), 1.92 (m, 1), 2.24 (m, 

2) , 3.30-3.70 (m, 8), 4.03 (q, 2), 4.93 (m ( 1), 6.94 (s, 1), 7.35 (t, 1), 7.64 (t, 1), 

7.86 (d, 1), 8.09 (d, 1)ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 
30 (ben2yloxycaroonyl)propyl]aminocait)onyl-4^thoxyquinoline; NMR (DMSO-d 6 ) 

1.16 (t t 3), 1.46 (t, 3), 1.85 (m, 1), 2.10 (m, 1), 2.45 (m, 2), 3.3-3.6 (m, 8), 4.02 (q, 
2), 4.37 (q, 2), 5.00 (s, 2), 5.05 (m, 1), 7.30 (m, 5), 7.53 (s t 1), 7.63 (t, 1), 7.80 (t, 
1), 8.04 (d, 1), 8.17 (d, 1), 9.90 (m, 1) ppm; 
2-[l -(4-(ethoxycarbonyl)piperazin-1 -y1)carbonyI-3-carboxypropyt]aminocarbonyl-4- 
35 ethoxyquinoline; NMR (DMSO-d 6 ) 1.15 (t, 3), 1 .46 (t, 3), 1 .82 (m, 1 ), 2.00 (m, 1 ). 
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2.30 (m, 2), 3.3-3.7 (m, 8), 4.00 (q, 2), 4.40 (q, 2), 5.04 (m, 1), 7.53 (s, 1), 7.63 (t, 

1), 7.80 (t, 1), 8.04 (d. 1), 8.20 (d, 1), 9.90 (m, 1) ppm; 
2-{1 -(4-(ethoxycartx>nyl)piperazin-1 -yI)carbonyf-3- 

(benzyloxycarbonyl)propyl]aminocarbonyf^methoxyquinoline; NMR (CDCI 3 ) 
5 1.23 (t, 3), 2.05 (m, 1), 2.23 (m f 1), 2.58 (m, 2), 3.40-3.80 (m, 8), 4.15 (s, 3), 4.16 

(q, 2), 5.17 (m, 1), 5.25 (m, 1), 7.15 (m, 5), 7.56 (dd, 1), 7.62 (s, 1), 7.75 (dd f 1), 

8.0 (d, 1), 8.21 (d, 1), 9.05 (d, 1) ppm; 
2-[l -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-cartx)xypropyl]aminocarbonyl-4- 

methoxyquinoline; NMR (CDCI 3 ) 1.23 (t, 3), 2.00 (m, 1), 2.23 (m, 1), 2.41-2.63 
10 (m, 2), 3.40-3.82 (m, 8), 4.12 (s, 3), 4.15 (q, 2), 5.35 (m, 1), 7.58 (dd, 1), 7.60 (s, 

1), 7.75 (dd, 1), 8.10 (d, 1), 8.20 (d, 1), 9.19 (d, 1) ppm; 
2-{1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-((1 , 1 -dimethy!ethoxy)carbonyl)ethyl]- 

aminocarbonyl-4-methoxyquinoline; NMR (CDCI 3 ) 1.23 (t, 3), 1.45 (s, 9), 2.78 

(dd, 1), 2.99 (s, 3), 3.10 (m, 1), 3.40-3.82 (m, 8), 4.18 (q, 2), 4.20 (s, 3), 5.95 (m, 
15 1), 7.05 (s, 1), 7.65 (dd, 1), 7.90 (dd, 1), 8.30 (m, 2) ppm; 

2-{1-(4-(ethoxycarbonyl)plpera2in-1-yi)carbonyl-3- 

(benzyloxycait>onyl)propyQaminocarbonyl-4-methoxyqujnoline; NMR (CDCI 3 ) 

1.23 (t, 3), 2.20-2.40 (m, 2), 2.50-2.82 (m, 2), 3.02 (s, 3), 3.30-3.80 (m, 8), 4.03 

(s, 3), 4.15 (q, 2), 5.15 (m, 2), 5.63 (m, 1), 7.00 (s, 1), 7.35 (m, 5), 7.55 (dd, 1 ), 
20 7.75 (dd, 1 ), 7.98 (d, 1 ), 8.20 (d, 1 ) ppm; 

2H^-(4-(ethoxycaitonyl)piperaa 

4-methoxyquinoline; NMR (CDCI 3 ) 1.23 (t, 3), 2.17-2.35 (m, 2), 2.52 (m, 1), 3.03 

(s, 3), 3.35 (m, 8), 4.05 (s, 3), 4.15 (q, 2), 5.62 (m, 1), 7.00 (s, 1), 7.5 (dd, 1), 7.73 

(dd. 1), 8.05 (d, 1), 8.20 (d, 1) ppm; 
25 2-[1 -(4-( 1 , 1 -dimethylethoxycarbonyl)piperazin-1-yl)carbonyl-3- 

(methoxycarbonyl)propynaminocarbonyl-4-methoxyquinoline; NMR (CDCI 3 ) 1.45 

(s, 9), 2.01 (m, 1), 2.22 (m, 1), 2.40-2.60 (m, 2), 3.20-3.80 (m, 11), 4.12 (s, 3), 

5.25 (m, 1), 7.58 (dd, 1), 7.62 (s, 1), 7.75 (dd, 1), 8.10 (d, 1), 8.21 (d, 1), 9.05 (d, 

1)ppm; 

30 2-[(4-(2-carboxyethyl)carbony^ 

methoxyquinoline; NMR (DMSO-cU) 2.40-2.60 (m, 4), 3.41-3.60 (m, 8), 4.13 (s, 
3), 4.27 (d, 2), 7.61 (s, 1), 7.64 (t, 1), 7.83 (t, 1), 8.05 (d, 1), 8.23 (d, 1), 8.97 (t, 1) 
ppm; 

2-[(4-(5-(ethoxycarbonyl)pentyl)carbony^ 
35 methoxyquinoline; NMR (CDCI 3 ) 1 .25 (t, 3), 1 .38 (m, 2), 1 .60-1 .78 (m, 6), 2.36 
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(m, 4), 3.51-3.78 (m, 8), 4.11 (m, 5), 4.27 (d, 2), 7.57 (t, 1), 7.65 (s, 1), 7.76 (t, 1), 
8.09 (d f 1), 8.23 (d, 1), 9.12 (m, 1) ppm; 
2-{(4-(5-cartK3xypentyl)c^ 

methoxyquinoline; NMR (DMSO-de) 1.24 (m, 2), 1.43 (m, 4), 2.13 (m, 2), 2.27 (m, 
5 2), 3.40-3.52 (m, 8), 4.08 (s, 3), 4.24 (d t 2), 7.56 (s, 1), 7.63 (t f 1), 7.79 (t, 1), 

8.01 (d, 1), 8.17 (d, 1), 8.92 (m, 1) ppm; 
2-[(2,4-di(ethoxycarbonyl)piperazin-1-yI)carbonylmethy^ 

methoxyquinoline; 
2-[(2-carboxy^(ethoxycarbonyl)piperazin-1-^ 
1 0 methoxyquinoline; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3<aiix)xypropyl]aminocarbonyl-4- 

(carboxy)methoxyquino!ine; NMR (DMSO-d 6 ) 1.17 (t, 3), 1.84 (m, 1), 2.04 (m, 1), 
2.30 (m, 2), 3.31-3.71 (m, 8), 4.03 (q, 2), 5.05 (m, 1), 5.13 (s, 2), 7.47 (s, 1), 7.68 
(t, 1), 7.85 (t, 1), 8.09 (d, 1), 8.23 (d, 1), 8.95 (d, 1) ppm; 
1 5 2-[(4-(ethoxycarbonyl)piperazin-1 -yl)c^rbonylmethy]]aminocarbonyl-4-r?- 

propoxyquinoline; NMR (DMSO-d 8 ) 1.06 (t, 3), 1.17 (t, 3), 1.90 (m, 2), 3.30-3.55 
(m, 8), 4.04 (q, 2), 4.25 (d, 2), 4,30 (q, 2), 7.57 (s, 1), 7.64 (t, 1), 7.84 (t, 1), 8.03 
(d, 1), 8.20 (d, 1), 8.93 (m, 1) ppm; 
2-[1-(piperazin-1-yl)carbonyl-3-(methoxycarbonyl)propyl]aminocarbonyl-4- 
20 methoxyquinoline; NMR (CDCI 3 ) 2.00 (m, 1), 2.25 (m, 1), 2.40-2.60 (m, 2), 2.90 

(m, 1), 2.95 (m, 1), 3.60-3.75 (m, 7), 4.12 (s, 3), 5.22 (m, 1), 7.55 (dd, 1), 7.63 (s, 
1), 7.75 (dd, 1), 8.0 (d, 1), 8.21 (d, 1), 9.05 (d, 1) ppm; 
2-[i-(4-(pyrimidin-2-yl)piperazin-1-yi)carbonyl-3-(methoxycarbonyl)propyl] 

4-methoxyquinoIine; NMR (CDCI 3 ) 2.02 (m, 1), 2.30 (m, 1), 2.40-2.62 (m, 2), 3.70 
25 (s, 3), 3.80-5.04 (m, 8), 4.14 (s, 3), 5.30 (m, 1), 6.55 (m, 1), 7.55 (dd, 1), 7.62 (s, 

1), 7.75 (dd, 1), 8.10 (d, 1), 8.21 (d, 1), 8.35 (d, 2), 9.05 (d, 1) ppm; 
2-[1-(4-((1,1-dimethylethyi)aminocarbonyi)piperazin-1-yl)carbonyl-3- 

(methoxycarbonyl)propyl]aminocarbonyl-4-methoxyquinoline; NMR (CDCI 3 ) 1.38 
(s, 9), 2.00 (m, 1), 2.23 (m, 1), 2.40-2.61 (m, 2), 3.25-3.80 (m, 11), 4.12 (s, 3), 
30 2.25 (m, 1), 7.5 (dd, 1), 7.62 (s, 1), 7.75 (dd, 1), 8.07 (d, 1), 8.21 (d, 1), 9.01 (d, 

1)ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

(methoxycart)onyl)propyl]aminocarbonyl-4-methoxyquinoline; NMR (CDCI 3 ) 1 .25 
(t, 3). 2.00 (m, 1). 2.22 (m, 1), 2.40-2.61 (m, 2), 3.40-3.80 (m, 11), 4.11 (s, 3), 
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4.17 (q, 2), 5.23 (m, 1), 7.56 (dd, 1), 7.62 (s f 1), 7.75 (dd, 1), 8.10 (d, 1), 8.21 (d, 
1), 9.02(d,1)ppm; 
2-{1 -(4-((1 , 1 -dimethylethyl)aminocarbonyl)pip6razin-1 -yl)carbonyl-3- 

carboxypropyI]aminocarbonyl-4-methoxyquinoline; NMR (CDCb) 1.38 (s t 9), 1.98 
5 (m, 1), 2.22 (m, 1), 2.41-2.62 (m, 2), 3.33-3.90 (m f 8), 4.09 (s, 3), 4.11 (q, 2), 

5.30 (m, 1), 7.5 (dd, 1), 7.58 (s, 1), 7.73 (dd, 1), 8.05 (d, 1), 8.11 (d, 1), 9.07 (d, 1) 
ppm; 

2-[i -(4-(aminocarbonyl)piperazin-1 -yl)carbonyl-3- 

(methoxyrarbonyl)propyOaminocarbonyi-4-methoxyquinoline; NMR (CDCI 3 ) 2.00 
10 (m, 1), 2.2 (m, 1), 2.40-2.61 (m, 2), 3.40-3.90 (m, 11), 4.13 (s, 3), 5.22 (m, 1), 

7.58 (dd, 1), 7.61 (s, 1), 7.75 (dd, 1), 8.09 (d, 1), 8.21 (d, 1), 9.00 (d, 1) ppm; 
2-[1 -(4-(benzoxazol-2-yi)piperazin-1 -yj)carbony1-3- 

(methoxycarbonyI)propyOaminocarbonyl-4-methoxyquinolin NMR (CDCI 3 ) 2.01 
(m, 1), 2.23 (m, 1), 2.41-2.62 (m, 2), 3.63-3.98 (m, 11), 4.13 (s, 3), 5.21 (m, 1), 
15 7.04 (dd, 1), 7.18 (dd, 1). 7.25 (d, 1), 7.38 (d, 1), 7.57 (dd, 1), 7.62 (s, 1), 7.75 

(dd, 1), 8.09 (d, 1), 8.11 (d, 1), 9.02 (d, 1) ppm; 
2-{1 -(4-(benzlhia2ol-2-yl)piperazin-1 -yl)carbonyl-3- 

(methoxycarbonyl)propyl]aminocarbony!-4-methoxyquinoHne; NMR (CDCI 3 ) 2.02 
(m, 1), 2.30 (m, 1). 2.41-2.65 (m, 1), 3.60-3.95 (m, 11), 4.12 (s, 3), 5.31 (m, 1), 
20 7.10 (dd, 1), 7.35 (dd, 1), 7.57 (m, 2), 7.61 (m, 1), 7.75 (dd, 1), 8.08 (d, 1), 8.21 

(d, 1), 9.02 (d, 1)ppm; 
2-[1-(4-(pyrimidin-2-yl)pipe^ 

methoxyquinoline; NMR (CDCI 3 ) 2.02 (m, 1), 2.25 (m, 1), 2.42-2.70 (m, 2), 3.63- 
4.08 (m, 8), 4.1 (s, 3), 5.40 (m, 1), 6.50 (m, 1), 7.55 (dd, 1). 7.62 (s, 1), 7.75 (dd, 
25 1), 8.10 (d, 1), 8.19 (d, 1), 8.31 (d, 2), 9.21 (d, 1) ppm; 

2-[i -(4-(aminocarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4- 

methoxyquinoline; NMR (DMSO<l 6 ) 1.85 (m, 1), 2.05 (m, 1), 2.35 (m f 2), 3.20- 
3.63 (m, 11), 4.13 (s, 3), 5.08 (m, 1), 6.08 (brs, 1), 7.61 (s, 1), 7.65 (dd, 1), 7.86 
(dd, 1), 8.08 (d, 1), 8.20 (d, 1), 8.98 (d, 1) ppm; 
30 2-[1-(4-(benzoxazol-2-yl)piperazi^ 

methoxyquinoline; NMR (DMSO-d 6 ) 1.96 (m, 1), 2.13 (m, 1), 2.38 (m, 2), 3.58- 
3.85 (m, 8), 4.16 (s, 3), 5.18 (m, 1), 7.02 (dd, 1), 7.79 (dd, 1), 7.31 (d, 1), 7.41 (d f 
1), 7.61 (s, 1), 7.65 (dd, 1), 8.85(dd, 1), 8.12 (d, 1), 8.20 (d, 1), 8.99 (d, 1)ppm; 
2-[1 -(4-(benzthiazol-2-yl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4- 
35 methoxyquinoline; NMR (DMSO-de) 1.96 (m, 1), 2.15 (m, 1), 2.38 (m, 2), 3.58- 
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3.90 (m, 8), 4.16 (s, 3), 5.15 (m, 1), 7.05 (dd. 1), 7.28 (dd, 1), 7.46 (d, 1), 7.81 (s, 
1), 7.65 (dd, 1), 7.78 (d, 1), 7.82 (dd, 1), 8.10 (d, 1), 8.19 (d f 1), 8.98 (d, 1) ppm; 
2-{(4-<ethoxycarbonyl)pipei^i>1-^^ 

(ethoxycarbonyI)propoxy)qu[noHne; NMR (DMSO-d 6 ) 1.14 (t, 3). 1.18 (t, 3), 2.14 
5 (m, 2), 2.47 (q, 2), 3.30-3.55 (m, 8), 4.04 (q, 2), 4.25 (d, 2), 4.36 (q, 2), 7.56 (s, 

1), 7.64 (t, 1), 7.83 (t, 1), 8.03 (d, 1), 8.19 (d, 1), 8.93 (m, 1) ppm; 
2-[(4^ethoxycartx>nyl)pi^ 

carboxypropoxy)quinoline; NMR (DMSO-d Q ) 1.17 (t, 3), 2.11 (m, 2), 2.47 (q, 2), 
3.30-3.55 (m, 8), 4.04 (q, 2), 4.25 (d, 2), 4.37 (q, 2), 7.56 (s, 1), 7.64 (t, 1), 7.83 
10 (t, 1 ), 8.03 (d, 1 ), 8.20 (d, 1 ), 8.93 (m, 1 ) ppm; 

2-[(4~<ethoxycarbonyl)piperaa^ 

(ethoxycarbonyl)prop-2-en-1-oxyXlulnoline; NMR (DMSO-d 6 ) 1.18 (t 3), 1.20 (t, 
3), 3.30-3.55 (m, 8), 4.04 (q, 2), 4.15 (q, 2), 4.25 (d, 2), 5.20 (s, 1), 6.23 (d, 1), 
7.14 (d, 1), 7.60 (s, 1), 7.68 (t, 1), 7.83 (t, 1), 8.03 (d, 1), 8.30 (d, 1), 8.93 (m, 1) 
15 ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2- 

((methoxycartx)nyt)methyl)thto NMR 
(CDCI 3 ) 1.30 (t 3), 3.0 (m, 1), 3.30 (m, 1), 3.30-3.45 (m, 2), 3.50-3.80 (m, 8), 3.75 
(s, 3), 4.15 (m, 5), 5.45 (m, 1), 7.60 (t, 1), 7.65 (s, 1), 7.75 (t, 1), 8.10 (d, 1), 8.20 (d, 
20 1), 9.0 (d, 1)ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2- 

(carboxymethyl)thioethyt]aminocarbonyl^methoxyquinoline; NMR(CDCl3) 1.30 
(t, 3), 3.0 (m, 1), 3.30 (m, 1), 3.30-3.50 (m, 2), 3.50-3.80 (m, 8), 4.10 (m, 5), 5.45 
(m, 1), 7.55 (m, 1), 7.65 (s, 1), 7.75 (t, 1), 8.10 (d, 1), 8.20 (d, 1), 9.0 (d, 1) ppm; 
25 2-[(4-(ethoxycarbonyl)piperazin-V 

oxofuran-3-yi)oxyquinoline; NMR (CDCI 3 ) 1.28 (t, 3), 2.58 (m, 1), 3.00 (m, 1), 
3.55 (m, 6), 3.70 (m, 2), 4.18 (q, 2), 4.37 (m, 2), 4.47 (m, 1), 4.60 (m, 1), 5.40 (t, 
1), 7.60 (q, 1), 7.75 (s, 1), 7.80 (t, 1), 8.12 (d, 1), 8.26 (d, 1), 9.10 (m, 1) ppm; 
2-[(4^ethoxycarbonyl)piperazin-1 -y^ 
30 hydroxypropoxy)quino!ine; NMR (DMSO-d 6 ) 1 .18 (t, 3), 2.20 (m, 2), 3.30-3.55 (m, 

6), 3.68 (m, 2), 4.04 (q, 2), 4.25 (d, 2), 5.20 (t, 1), 7.40 (s, 1), 7.70 (t, 1), 7.85 (t, 
1), 8.03 (d, 1), 8.24 (d. 1), 8.96 (m, 1) ppm; 
2-[(4-(ethoxycarbonyl)piperazin-1 -yl)carbonylmethyl]aminocarbonyl-4-( 1,1- 

di(ethoxycarbonyl)methoxy)quinoline; NMR (CDCI 3 ) 1.28-1.40 (m, 9), 3.55 (m, 6), 
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3.70 (m f 2), 4.18 (q, 2), 4.38 (m, 6), 5.60 (s, 1), 7.57 (s, 1), 7.65 (t, 1), 7.80 (t, 1), 
8.13 (d, 1), 8.42 (d, 1), 9.06 (m. 1) ppm; 
2-[(4-<ethoxycarbonyl)piperaz^ 

di(cartx)xy)methoxy)quinoline; NMR (DMSO-de) 1.20 (t, 3) f 3.20-3.60 (m, 8), 4.08 
5 (q f 2), 4.30 (d, 6), 5.90 (s, 1), 7.54 (s f 1), 7.75 (t, 1), 7.90 (t. 1), 8.10 (d, 1), 8.30 

(d, 1), 8.98 (m, 1)ppm; 
2-[(4-{ethoxycart>onyl)piperBzin-1 -yl)carbonylmethyI]aminocarbonyl-4-( 1 - 

(ethoxycarbonyl)ethoxy)quinoline; NMR (CDCI 3 ) 1.28 (t, 6), 1.8 (d, 3), 3.52 (m, 6), 
3.70 (m, 2), 4.17-4.36 (m, 6), 5.16 (q, 1), 7.52 (s, 1), 7.60 (t, 1), 7.76 (t, 1), 8.10 
10 (d, 1), 8.34 (d, 1), 9.06 (m, 1) ppm; 

2-[(4-(ethoxycarbonyl)pipei^*n-1-yl)carbonylmethynam 

carboxyethoxy)quinoline; NMR (CDCI 3 ) 1.25 (t, 3), 1.83 (d, 3), 3.50 (m, 6), 3.65 
(m, 2), 4.17 (q, 2), 4.35 (m, 2), 5.23 (q, 1), 7.58 (m, 2), 7.70 (t, 1), 8.02 (d f 1), 
8.32 (d, 1), 9.16 (m, 1)ppm; 
1 5 2-[(3-(methoxycartx>nyl)methyI-^ - 

yl)c^rtonylmethyl]aminocarbonyl-4-methoxyquino!ine; NMR (CDCI 3 ) 1.18 (t, 3), 
2.22-2.42 (m, 2), 2.74 (m, 1), 2.96 (m, 1), 3.16 (d. 1), 3.68 (s, 3), 3.80 (m, 2), 
4.08 (q, 2), 4.12 (s, 3), 4.34 (m, 6), 7.58 (t, 1), 7.62 (s, 1), 7.68 (t, 1), 8.08 (d, 1), 
8.22 (d, 1), 8.96 (d, 1)ppm; 
20 2-[(3-(cait>oxy)methyl-4-(ethoxycai^ 

methoxyquinoline; NMR (DMSO-de) 1.18 (t, 3), 2.22-2.42 (m, 2), 2.74 (m, 1), 2.96 
(m, 1), 3.16 (d, 1), 3.80 (m, 2), 4.06 (q f 2), 4.12 (s, 3), 4.34 (m. 6), 7.60 (s, 1), 
7.62 (t ? 1), 7.84 (t, 1), 8.06 (d, 1), 8.19 (d, 1), 9.06 (m, 1) ppm; 
2-(1 -(4-{ethoxycarbonyl)piperazin-1 -yl)carbonyl-5- 
25 (methoxycarlx)nyl)pentyI]aminocarbonyl^methoxyquinoline; NMR (CDCI 3 ) 1.30 

(t, 3), 1.50 (m, 2), 1.70 (m, 2), 1.80 (m, 1), 1.90 (m f 1), 2.30 (m, 2), 3.40-3.80 (m, 
8), 3.65 (s t 3), 4.15 (m, 5), 5.18 (m, 1), 7.60 (m, 1), 7.65 (s, 1), 7.75 (m, 1), 8.10 
(d, 1). 8.20 (d, 1), 8.95 (d, 1) ppm; 
2-[1 -(4-{ethoxycarbonyl)piperazin-1 -yl)carbonyl-5-(carboxy)pentyl]aminocarbonyl-4- 
30 methoxyquinoline; NMR (CDCI 3 ) 1 .30 (t, 3), 1 .50 (m, 2), 1 .65-1 .95 (m, 4), 2.18 

(m, 2), 3.40-3.80 (m, 8), 4.15 (m, 5), 5.20 (m, 1), 7.55 (m, 1), 7.65 (s, 1), 7.75 (m, 
1), 8.05 (d, 1), 8.20 (d, 1), 9.0 (d, 1) ppm; 
2-[1 -(4-(ethoxycarbony l)piperazin-1 -yt)carbonyl- 1 -(4- 

hydroxyphenyl)methyt]am\nocarbonyl-4-methoxyquinoline; 



WO 02/098856 



-113 



PCT/US02/17821 



2^(4-(ethoxyrartx>nyl)pipei^ 

en -1-oxy)quino!ine; NMR (DMSO-cfc) 1.18 (t, 3), 3.25 (d, 2), 3.30-3.55 (m, 8), 
4.02 (q, 2), 4.25 (d, 2), 5.20-5.40 (m, 1), 7.13 (d, 1), 7.64 (s. 1), 7.75 (t, 1), 7.90 
(t, 1), 8.10 (d, 1), 8.30 (d, 1), 9.00 (m, 1) ppm; 
5 2-{1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropy(]aminocarbonyl-8- 

methoxy^4-hydroxyquinoline; NMR (DMSO-d 6 ) 1.17 (t, 3), 1.84-2.12 (m, 2), 2.37- 
2.48 (m, 2), 3.31-3.72 (m, 8), 4.04 (m, 5), 4.98 (m, 1), 7.25 (s, 1), 7.28 (d, 1), 7.42 
(t,1), 7,66 (d,1)ppm; 
2-[(2-(methoxycarbonyl)methyt^ 
10 yl)carbonylmethyl]aminocarbonyl-4-methoxyquinoline; NMR (CDCI 3 ) 1 .26 (t, 3), 

2.60-3.22 (m, 4), 3.38-4.22 (m, 1), 3.64 (s, 3), 3.76 (m, 2), 4.06 (m, 4), 4.18 (s, 
3), 4.34 (m. 3), 7.62 (t, 1), 7.66 (s, 1), 7.94 (t, 1), 8.06 (d, 1), 8.18 (d, 1), 9.12 (m, 
1)ppm; 

2-[(2-(carboxy)methy(-4-(etto^ 

1 5 methoxyquinoline; NMR (DMSO-d 6 ) 1 .1 6 (t f 3), 2.24 (dd f 1 ), 2.58 (m, 1 ), 2.62 (d, 

1), 2.80 (m, 1), 3.16 (m, 2), 3.76 (d, 1 ), 4.06 (m, 4), 4.18 (s, 3). 4.34 (m, 6), 7.60 
(s, 1), 7.62 (t, 1), 7.84 (t, 1), 8.06 (d, 1), 8.18 (d, 1), 8.98 (m, 1) ppm; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3- 
(methoxycarbonyl)pnopyl]aminocarto 

20 yl)oxyquinoline; NMR (CDCI 3 ) 1 .26 (t, 3), 2.00 (m, 1 ), 2.24 (m, 1 ), 2.40-2.60 (m, 

3), 3.00 (m, 1), 3.40-3.80 (m, 11), 4.16 (q, 2), 4.44 (m, 1), 4.60 (m, 1), 5.25 (m, 
1), 5.38 (q, 1), 7.60 (t, 1), 7.72 (s, 1), 7.78 (t, 1), 8.12 (d, 1), 8.24 (d, 1), 9.00 (m, 
1)ppm; 

2-[(4-(ethoxycarbonyl)piperazin- 1 -yl)carbonylmethyl]aminocarbonyM-(1- 
25 (methoxycarbonyl)propoxy)quinoline; NMR (CDCI 3 ) 1 .20 (t, 3), 1 .30 (t, 3), 2.20 

(m, 2), 3.55 (m, 6), 3.70 (m, 2), 3.80 (s, 3), 4.20 (q, 2), 4.39 (d, 2), 5.04 (t, 1), 
7.50 (s, 1), 7.60 (t, 1), 7.77 (t, 1), 8.10 (d, 1), 8.35 (d, 1), 9.06 (m f 1) ppm; 
2-[(4-(ethoxycartonyt)pipera^ 

(carboxy)propoxy)qu[noline; NMR (DMSO-d 6 ) 1.10 (t, 3), 1.20 (t, 3), 2.10 (m, 2), 
30 3.30-3.60 (m, 8) f 4.06 (q, 2), 4.26 (d, 2), 5.20 (t, 1), 7.45 (s, 1), 7.70 (t, 1), 7.90 (t, 

1), 8.08 (d, 1), 8.30 (d, 1), 8.96 (m, 1) ppm; 
2-[(4-{ethoxycarbonyl)piperazin-1 -yl)carbonylmethyl]aminocarbonyl-4-(1 -methyl-1- 
(ethoxycarbonyi)ethoxy)quinoline; NMR (CDCI 3 ) 1 .20-1 .30 (m, 6), 1.80 (s, 6), 
3.55 (m, 6). 3.70 (m, 2), 4.16 (q, 2), 4.25 (q, 2), 4.34 (d, 2), 7.38 (s f 1), 7.57 (t, 1), 
35 7.74 (t, 1), 8.08 (d, 1), 8.28 (d, 1), 9.02 (m, 1) ppm; 
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2-[1 -<4-(ethoxycarbonyl)piperazin-1 -yl)rarbony!-3-cart)oxypropy0aminocarbony»-4-(3- 
hydroxy-1-carboxypropoxy)quinoline; NMR (DMSO-d B ) 1 .20 (m, 3), 1.86 (rn, 1), 
2.05 (m. 1), 2.20 (m, 2), 2.30 (m, 2), 3.30-3.60 (m, 6), 3.68 (m, 4), 4.06 (q, 2), 
5.05 (m, 1), 5.22 (q, 1), 7.43 (s, 1), 7.70 (t, 1), 7.90 (t, 1), 8.10 (d, 1), 8.26 (d, 1), 
5 8.95 (m, 1) ppm; 

2-[(4-(ethoxycariDonyl)piperazin-1 -yl)cartxDnylmethyi]am)nocarbonyl-4-(1 -methyl-1 - 

(cartxixy)ethoxy)quinoline; NMR (CDCI 3 ) 1.26 (t, 3), 1.90 (s, 6), 3.55 (m, 6), 3.70 
(m. 2), 4.16 (q t 2), 4.42 (d, 2), 7.43 (s, 1), 7.55 (t, 1), 7.60 (t, 1), 7.90 (d, 1), 8.24 
(d, 1), 9.03 (m, 1)ppm; 

1 0 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

(methoxycarbonyl)propyqaminocart . 
NMR (DMSO-d 8 ) 1.17 ft. 3), 1.90 (m, 1), 2.06 (m, 1), 2.38 (m, 2), 3.30-3.50 (m, 6), 
3.52 (s, 3), 3.62 (m, 2), 3.72 (s, 3), 4.03 (q f 2), 5.03 (m, 1), 5.24 (s, 2), 7.50 (s, 1), 
7.70 (t, 1), 7.87 (t, 1), 8.10 (d, 1), 8.23 (d, 1), 8.95 (m, 1) ppm; 

1 5 2-[1 -(2-methyl-4-(benzyl)piperazin-1 -yi)carbonyl-3-(1 , 1 - 

dimethylethoxycartx)nyl)propyl]aminoc»rbonyl^methoxyqumoline; NMR (CDC! 3 ) 
1.24-1.36 (m, 6), 1.43 (s, 9), 1.92-2.52 (m, 8), 2.67-3.14 (m, 4), 3.40-3.63 (m f 3), 
4.13 (s, 3), 4.24-4.80 (m, 2), 5.18 (m, 1), 7.34 (m, 5), 7.57 (t, 1), 7.65 (s, 1), 7.73 
(t, 1), 8.10 (d, 1), 8.23 (d t 1), 9.03 (m, 1) ppm; 

20 2-[1 -(2-methyl-4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

(methoxycarbonyl)propyl]aminocarbonyl-4-methoxyquinoline; NMR (CDCI 3 ) 1-17- 
1.40 (m, 6). 2.00 (m, 1), 2.20 (m, 1), 2.40-2.60 (m, 2), 3.30-3.40 (m, 3), 3.70 (s. 
3), 4.00-4.24 (m, 7), 4.40-4.80 (m f 2), 5.20 (m, 1), 7.57 (t, 1), 7.65 (s, 1), 7.75 (t, 
1), 8.10 (d, 1), 8.23 (d, 1), 9.03 (m, 1) ppm; 

25 2-[1 -(2-methy!-4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

carboxypropyOaminocarbonyl^-methoxyquinoline; NMR (CDCl 3 ) 1.17-1.40 (m, 
6), 2.00 (m, 1), 2.20 (m, 1), 2.45-2.64 (m, 2), 3.00-3.40 (m, 3), 4.00-4.24 (m, 8), 
4.40-4.50 (m, 1), 5.25 (m, 1), 7.56 (t, 1), 7.65 (s, 1), 7.75 (t, 1), 8.10 (d, 1), 8.21 
(d, 1), 9.20 (m, 1)ppm; 

30 2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3- 

(methoxycarbonyl)propyl]aminocarbonyl-4-(1-methyl-1- 

(methoxycarbonyl)ethoxy)quinoline; NMR (CDCI 3 ) 1.28 (t, 3), 1.80 (d t 6), 2.00 (m, 
1), 2.22 (m, 1), 2.51 (m f 2), 3.40-3.80 (m, 14), 4.17 (q, 2), 5.23 (m, 1), 7.35 (s, 1), 
7.57 (t, 1), 7.75 (t, 1), 8.10 (d, 1), 8.26 (d, 1), 8.96 (d, 1) ppm; 
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2-{1-{4-(ethoxycarbonyl)pjperazirM-yl)^ 
methyH-carboxyethoxy)quinoIine; 
2-{1-(4-(ethoxycarbonyJ)piperazin-1 -y1)carbonyi-3- 

(benzyIoxycartx>nyl)propyl]anriinocart3onylnaphthalene; NMR (CDCI 3 ) 1.30 (t, 3), 
5 1.90 (m, 1), 2.25 (m, 1), 2.50-2.70 (m. 2), 3.40-3.75 (m, 8), 4.18 (q t 2), 5.20 (m, 

2), 5.30 (m, 1), 7.40 (m, 6), 7.55 (m, 2), 7.90 (m t 4), 8.35 (s, 1) ppm; 
2-{1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbony!-3- 

carboxypropyHaminocarbonylnaphthalene; NMR (CDCI 3 ) 1.30 (t, 3), 1.80 (m t 1), 
2.20 (m, 1), 2.50 (m, 2), 3.40-3.80 (m, 8), 4.10 (q, 2), 5.30 (m, 1), 7.50 (m, 2), 
1 0 7.65 (m, 1 ), 7.80 (m, 4), 8.30 (s, 1 ) ppm; 

2-[(4-(ethoxyrartonyl)piperaa NMR 
(CDCI 3 ) 1.30 (t, 3), 3.40-3.80 (m, 8), 4.18 (q, 2), 4.35 (d, 2), 7.40-7.60 (m, 3), 
7.92 (m, 3), 8.40 (s, 1)ppm; 
2-{1 -(4-(ethoxycarbony1)piperazin-1 -yl)rarbonyl-2-(2-hydroxyphenyl)ethy!]aminocarbonyt- 
15 4-methoxyquino!ine; NMR (DMSO-d 6 ) 1.18 (t, 3), 2.82 (m, 1), 3.36 (m, 5), 3.64 

(m, 6), 3.06 (m, 2), 4.02 (s, 3), 4.12 (m, 2), 5.38 (m, 1), 6.80 (t, 1), 6.98 (d, 1), 
7.18 (m, 3), 7.58 (t, 1), 7.62 (s, 1), 7.68 (t, 1), 8.16 (d, 1), 8.22 (d, 1), 8.32 (s, 1), 
9.08 (d, 1)ppm; 
2-[(4-(2-hydroxy-3-diIoropyridin-5-yl)carbonylpipera2in-1- 
20 yl)cartK5nylmethyl]aminocarbonyl-4-methoxyquinoline; 

2-[(4-(4-acetamidophenyl)carbonyIpiperazin-1-yl)c^rlX)nylmethyOamin 

methoxyquinoline; 
2-[(4-((2-methoxyethoxy)methyI)carbonylpipera^^ 
methoxyquinoline; 
25 2-[(4-(2-methoxycarbonylphenyl)carbonylpiperazin-^^ 
methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)pipera2in-1-yl)carbonyf-3-cail30xyp 

aminoquinoline; NMR (DMSO-d e ) 1.20 (t, 3), 1.85 (m, 1), 2.05 (m, 1), 2.30 (m, 2), 
3.25-3.65 (m, 8), 4.0 (q, 2), 5.05 (m, 1), 6.10 (m, 1), 6.80 (d, 1), 7.25 (d, 1), 7.50 
30 (t, 1 ), 7.90 (d, 1 ), 8.70 (d f 1 ), 8.90 (d, 1 ) ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 

dimethylethoxycartx>nylpnopyI]aminocarbonyl-4-( 1 - 

(ethoxycarbonyI)ethoxy)quinoline; NMR (CDCI 3 ) 1.22-1.35 (m, 6), 1.48 (s, 9), 
1.80 (d, 3), 1.97 (m, 1), 2.17 (m, 1), 2.40 (m, 2), 3.40-3.80 (m, 8), 4.18 (q, 2), 
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4.26 (m, 2), 5.10-5.30 (m, 2), 7.30 (d, 1), 7.60 (t, 1), 7.78 (t, 1), 8.10 (d, 1), 8.32 
(d, 1), 8.96 (d, 1)ppm; 
2-{l -{4-(ethoxycarbonyl)pip6razin-1 -yi)cart>onyl-3K»rtoxypropynaminorarbonyl-4-(1- 

(ethoxycarbonyl)ethoxy)quinoline; NMR (CDCI 3 ) 1.28 (m, 6), 1.80 (d, 3), 1.97 (m t 
5 1), 2.23 (m, 1), 2.57 (m, 2), 3.40-3.80 (m, 8), 4.17 (q, 2), 4.27 (m, 2), 5.07 (q, 2), 

5.31 (m, 1), 7.50 (d, 1), 7.62 (t, 1) t 7.78 (t, 1), 8.10 (d, 1), 8.34 (d, 1), 9.16 (d, 1) 
ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

(methoxycarbonyl)propyOamino^ 
1 0 NMR (CDfcl 3 ) 1 .26 (m, 6), 1 .78 (d, 3), 1 .97 (m, 1 ), 2.23 (m, 1 ), 2.52 (m, 2), 3.40- 

3.80 (m, 11), 4.18 (q t 2), 4.24 (m, 2), 5.10-5.30 (m, 2), 7.50 (d, 1 ), 7.58 (t, 1), 

7.76 (t, 1), 8.10 (d, 1), 8.35 (d, 1), 8.97 (d, 1) ppm; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbony!-3- 

(methoxycarbonyl)propyl]aminocarbonyl-4-(1-(ethoxycarbonyi)-2- 
15 methylpropoxy)quinoline; NMR (CDCI 3 ) 1.17-1.34 (m, 9), 2.00 (m, 1), 2.23 (m, 1), 

2.51 (m, 2). 3.40-3.80 (m t 11), 4.18 (q, 2), 4.25 (m, 2), 4.84 (m t 1), 5.23 (m, 1), 

7.48 (d, 1), 7.60 (t, 1), 7.77 (t, 1), 8.10 (d, 1), 8.26 (d, 1), 8.98 (m f 1) ppm; 
2-{i -(4-{ethoxycarbony l)piperazin-1 -yl)carbony!-3-carboxypropyI]aminocarbonyl-4-( 1 - 

carboxy-2,2-dimethylpropoxy)quino!ine; NMR (CDCfe) 1 .17-1 .30 (m, 9), 1 .90 (m, 
20 1), 2.16 (m, 1), 2.34-2.60 (m, 2), 3.40-3.80 (m, 8), 4.15 (q. 2), 4.87 (m, 1), 5.35 

(m, 1), 7.50 (d, 1), 7.58 (t, 1), 7.71 (m, 1), 8.07 (m, 1), 8.26 (m, 1), 9.10 (m, 1) 

ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y l)carbonyl-3- 

(methoxycartKDnyl)propyqaminocartonyt-4-(cyanomethoxy)quinoline; NMR 
25 (CDCI 3 ) 1.27 (t, 3), 1.98 (m, 1), 2.23 (m, 1), 2.53 (m, 2), 3.40-3.80 (m, 11), 4.17 

(q, 2), 5.10 (s, 2), 5.24 (m, 1), 7.66 (t, 1), 7.71 (s, 1), 7.80 (t, 1), 8.18 (d, 1), 8.21 

(d, 1), 9.01 (d,1) ppm; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 

dimethyiethoxycarbonyl)propyl]aminocarbonyl-4-(1 -methyl-1 - 
30 (methoxycarbonyl)ethoxy)quinoline; NMR (CDCI 3 ) 1 .26 (t, 3), 1 .43 (s, 9), 1 .83 (d t 

6), 1.97 (m, 1), 2.17 (m, 1). 2.40 (m, 2), 3.40-3.80 (m, 11), 4.18 (q, 2), 5.23 (m, 

1), 7.35 (s, 1), 7.57 (t f 1), 7.75 (t t 1), 8.10 (d, 1), 8.26 (d, 1), 8.96 (d, 1) ppm; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-{1 - 

methyH-(methoxycarbonyl)ethoxy)quinoIine; NMR (CDCI 3 ) 1.26 (t, 3), 1.82 (d. 
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6), 1.97 (m, 1), 2.21 (m, 1). 2.56 (m, 2), 3.40-3.80 (m t 11), 4.18 (q, 2), 5.33 (m, 
1). 7.30 (s, 1), 7.60 (t, 1), 7.80 (t, 1), 8.14 (d, 1), 8.29 (d, 1), 9.19 (d, 1) ppm; 
2-[1 -(4-{ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 
dimethylethoxycartonyl)pro 
5 oxy)quinoline; NMR (CDCI 3 ) 1 .22 (t, 3), 1 .23 (t, 3), 1 .90-2.23 (m, 4), 2.38 (m, 2), 

2.64 (m, 2), 2.94 (m, 2), 3.40-3.80 (m, 8), 4.17 (q, 2), 4.22 (q, 2), 5.23 (m, 1), 
7.28 (s, 1), 7.58 (t, 1), 7.76 (t, 1), 8.10 (d f 1), 8.32 (d, 1), 8.96 (d, 1) ppm; 
2-£1 -(4-{ethoxycarbonyl)piperazin-1 -y!)c^rbonyl-3-carboxypropyl]aminocarbonyl-4-< 1 - 

(ethoxycarbonyl)cydobut-1-oxy)quinoline; NMR (DMSO-d 8 ) 1.04 (t, 3), 1.18 (t, 3), 
10 1.84 (m f 1), 1.95-2.01 (m, 3), 2.31 (m, 2), 2.62 (m ? 2), 2.81 (m, 2), 3.30-3.66 (m t 

8), 4.03 (q, 2), 4.14 (q, 2), 5.01 (m f 1), 6.99 (s, 1), 7.68 (t, 1). 7.86 (t, 1), 8.08 (d, 
1), 8.28 (d, 1), 8.89 (d f 1)ppm; 
2-[1 -(4-{ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-( 1 - 
carboxyethoxy)quinoline; NMR (DMSO-d 6 ) 1.07 (t, 3), 1.867 (d, 3), 1.85 (rn, 1), 
15 2.04 (m, 1), 2.30 (m, 2), 3.30-3.70 (m, 8), 4.06 (q, 2), 5.03 (m, 1), 5.30 (m, 1), 

7.42 <s t 1). 7.67 (t, 1), 7.86 (t, 1), 7.78 (t f 1), 8.08 (d, 1), 8.24 (d, 1), 8.96 (d, 1) 
ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyI]aminocarbonyl-4-(1 - 
carboxycyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.19 (t, 3), 1.85 (m, 1), 2.04 
20 (m, 3), 2.33 (m, 2), 2.60 (m, 2), 2.83 (m, 2), 3.30-3.70 (m, 8), 4.06 (q, 2), 5.03 (m, 

1), 7.08 (s, 1), 7.70 (t, 1), 7.90 (t, 1), 8.10 (d, 1), 8.32 (d, 1), 9.15 (d, 1) ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 
(methoxycarbonyl)propyl]aminocarbonyl-4- 

(dimethylaminocarbonyl)methoxyquinoline; NMR (CDCI 3 ) 1.26 (t, 3), 1.98 (m, 1), 
25 2.24 (m, 1), 2.53 (m, 2), 3.05 (s, 3), 3.13 (s t 3), 3.40-3.80 (m, 11), 4.17 (q, 2), 

5.02 (q, 2), 5.24 (m, 1), 7.56 (s, 1), 7.59 (t, 1), 7.76 (t, 1), 8.12 (d, 1), 8.35 (d, 1), 
9.01 (d, 1) ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropy!]aminocarbonyl-4- 

(dimethylaminocarbonyl)methoxyquinoline; NMR (CDCI 3 ) 1.26 (t t 3), 1.98 (m, 1), 
30 2.22 (m, 1), 2.53 (m, 2), 3.04 (s, 3), 3.13 (s, 3), 3.40-3.80 (m, 8), 4.17 (q, 2), 5.03 

(s, 2), 5.33 (m, 1), 7.56 (s, 1), 7.59 (t, 1), 7.76 (t, 1), 8.08 (d, 1), 8.32 (d, 1), 9.11 
(d, 1)ppm; 

2-[1-(4-(ethoxycarbonyi)piperazin-1-yl)carbonyl-3- 

(methoxycarbonyl)propyl]aminocarbonyl-4-(oxiranyl)methoxyquinoline; NMR 
35 (DMSO-de) 1 .27 (t, 3), 1 .98 (m, 1 ), 2.24 (m, 1 ), 2.40-2.60 (m, 2), 2.85 (m, 1 ), 3.00 
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(m, 1), 3.40-3.80 (m, 11), 4.16 (q, 2), 4.21 (m, 1), 4.62 (m, 1), 7.59 (t, 1). 7.63 (s, 
1), 7.76 (t, 1), 8.10 (d, 1), 8.27 (d, 1), 9.02 (d, 1) ppm; 
2«[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-{3-hydroxyphenyl)ethyl]aminocarbonyl- 

4- methoxyquinoline; NMR (DMSO-d 6 ) 1.18 (t, 3), 2.62 (m, 1), 3.20 (m, 3), 3.36 (m, 
5 2), 3.46 (m, 2), 3.64 (m, 1), 4.12 (s t 3), 3.06 (m, 2), 5.38 (m, 1), 6.78 (dd, 1), 6.82 

(d, 1) f 6.92 (s, 1), 7.18 (t, 1), 7.52 (t, 1), 7.62 (s, 1), 7.68 (t, 1), 8.16 (d, 1), 8.20 (d, 
1), 8.90 (d, 1) ppm; 
2-{1-(4-(ethoxycarbonyl)piperazin-1-yl)carbony!-3- 

(benzyloxycarbony!)pir>pyl]aminocarbonyl-5-nitroquinoline; NMR (CDCI 3 ) 1 .30 (m, 
10 3), 2.0 (m, 1), 2.25 (m, 1), 2.55 (m, 2), 3.40-3.80 (m, 8), 4.15 (m, 2), 5.15 (m, 2), 

5.30 (m, 1), 7.30 (m, 5), 7.85 (m, 1), 8.45 (m, 3), 8.90 (m, 1), 9.15 (m, 1) ppm; 
2-[i -(4-{ethbxycarbonyl)piperazin-1 -yl)carbony1-3-methoxycarbonylpropyl]aminocarbonyi- 

5- nitroquinoline; NMR (CDCI 3 ) 1.30 (t, 3), 1.95 (m, 1), 2.25 (m, 1), 2.45 (m t 2), 
3.40-3.80 (m, 8), 4.20 (q, 2), 5.40 (m, 1), 7.90 (m, 1), 8.40-8.50 (m, 3), 9.00 (m, 

15 1), 9.20 (m, 1) ppm; 

2-{1 -(4~(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

((ethoxycarix>nyl)methoxycarbonyl)propyOaminocarbonyl-5-aminoquinoIine; NMR 
' (CDC1 3 ) 1 .30 (t, 6), 2.10 (m, 1 ), 2.30 (m, 1), 2.65 (m, 2), 3.40-3.80 (m, 8), 4.20 (m, 
4), 4.60 (m, 2), 5.30 (m, 1), 6.90 (d f 1), 7.55 (m, 1), 7.65 (m, 1), 8.20 (d, 1), 8.30 (d, 
20 1), 9.0 (d, 1)ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

(methoxycarbonyl)propyl]aminocarbonyl-4-(2,2 1 2-trifluoroethoxy)quinoline^ NMR 
(CDCI3) 1.27 (t, 3), 2.00 (m, 1), 2.24 (m, 1), 2.51 (m, 2), 3.40-3.78 (m, 11), 4.16 
(q, 2), 4.64 (m, 2), 5.26 (m, 1), 7.60-7.78 (m, 2), 7.85 (t, 1), 8.15-8.35 (m, 2), 9.01 
25 (m, 1)ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -y))cait>onyl-3^arboxypropyl]aminocarbonyl-4- 

(oxiranyl)methoxyquinoline; NMR (DMSO-d 6 ) 1.17 (t, 3), 1.85 (m, 1), 2.03 (m, 1), 
2.33 (m, 2), 3.30-3.57 (m, 6), 3.64 (m, 2), 4.04 (q, 2), 4.37 (m, 1), 4.58 (m, 1), 
5.07 (m, 1), 7.63 (s, 1), 7.72 (t, 1), 7.86 (t, 1), 8.10 (d, 1), 8.32 (d, 1), 9.02 (d, 1) 
30 ppm; 

2-[1-(4-(ethoxycarbonyl)piper^ 
4-methoxyquinoline; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(1 ,2 ,4-triazol-3-yl)ethyI]aminocarbonyl- 
4-methoxyquinoline; NMR (DMSO-de) 1.15 (t, 3), 3.15 (m, 1), 3.23-3.40 (m, 8), 
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4.01 (q, 2), 4.10 (s, 3), 5.38 (m, 1), 7.55 (s. 1), 7.63 (dd, 1), 7.81 (dd f 1), 8.05 (d, 
1), 8.18 (d, 1), 8.36 (br s, 1), 9.15 (d, 1) ppm; 
24l-(4^ethoxycarbonyl)piperazin-1-yl)carbonyl-3- 

(methoxycarbonyl)propyOamino NMR 
5 (CDCI 3 ) 1.26 (t, 3), 1.97 (m, 1), 2.18 (m, 1), 2.48 (m, 2), 3.40-3.80 (m, 11), 4.16 

(q, 2), 5.07 (q. 2), 5.24 (m t 1), 7.61 (t, 1), 7.65 (s, 1), 7.78 (t, 1), 8.09 (d f 1), 8.26 
(d, 1). 9.05 (d. 1)ppm; 
2-t1-(4^ethoxycartonyt)piperazin-1-yl)carbonyl-3- 
(methoxycartx)nyl)propyl]aminocarbonyl-4- 
10 (ethoxycarbonylmethylaminocarbonyl)methoxyquinoOne; NMR (CDCI 3 ) 1.28 (m, 

6), 1.97 (m, 1), 2.24 (m, 1), 2.43-2.58 (m, 2), 3.43-3.78 (m, 11), 4.16 (m, 4), 4.28 
(q, 2), 4.86 (s, 2), 5.27 (m. 1), 7.13 (m, 1), 7.65 (m, 2), 7.80 (t, 1), 8.17 (d, 1), 
8.27 (d, 1), 8.98 (d, 1) ppm; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 
1 5 (methoxycarbonyl)propyDaminocait)onyl-4-(3,3,3-trifluoropro NMR 

(CDCI3) 1.27 (t, 3), 1.97 (m, 1), 2.23 (m, 1), 2.51 (m, 2), 2.79 (m, 2), 3.41-3.80 
(m, 11), 4.17 (q, 2), 4.57 (t, 2), 5.26 (m, 1), 7.58 (t, 1), 7.63 (s, 1), 7.77 (t, 1 ), 8.12 
(d, 1), 8.22 (d, 1), 9.02 (d, 1) ppm; 
2-{i -(4-(ethoxycarbonyl)piperazin-1 -yOcarbonyl-S-carboxypropyOaminocarbonyl^S.S.S- 
20 trifluoropropoxy)quinoIine; NMR (CDCI 3 ) 1 .27 (t, 3), 1 .99 (m, 1 ), 2.23 (m, 1 ), 2.54 

(m, 2), 2.79 (m, 2), 3.41-3.80 (m, 8), 4.18 (q f 2), 4.56 (t, 2), 5.26 (m, 1), 7.58 (t, 

I) , 7.64 (s, 1), 7.77 (t, 1), 8.13 (d, 1), 8.21 (d, 1), 9.013 (d, 1) ppm; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

(methoxycartx>nyl)propyl]aminocarbonyl-4-{1 -cyanoethoxy)quinoline; NMR 
25 (CDCI3) 1.27 (t, 3), 1.98 (d, 3), 2.00 (m, 1), 2.24 (m, 1), 2.54 (m, 2), 3.40-3.80 (m, 

II) , 4.17 (q, 2), 5.2O-5.40 (m, 2), 7.64 (t, 1), 7.80 (m, 2), 8.18 (m. 2), 8.98 (d, 1) 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y1)carbonyl-3- 
(methoxycarbonyl)propy!]aminocarbonyl-4- 
30 (benzylaminocarbonyljmethoxyquinoline; NMR (CDCI 3 ) 1 .27 (t, 3), 1 .98 (m, 1 ), 

2.23 (m, 1), 2.53 (m, 2), 3.40-3.80 (m, 11), 4.16 (q, 2), 4.61 (d, 2), 4.88 (s, 2), 
5.26 (m, 1), 7.78 (t, 1), 7.28-7.40 (m, 5), 7.61 (t, 1), 7.65 (s, 1), 7.77 (t, 1), 8.14 
(d, 1), 8.16 (d, 1), 9.01 (d, 1) ppm; 
2-[i -(4-(ethoxycarbonyI)piperazin-1 -yl)carbonyl-3-cait>oxypropyl]aminocarbonyl-4-(1- 
35 tetrazol-5-ylethoxy)quinoline; NMR (DMSO-d 6 ) 1.18 (t, 3), 1.85 (m, 3), 2.03 (m, 
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1), 2.31 (m, 2), 3.30-3.70 (m, 8), 4.05 (q ; 2), 5.03 (m, 1), 6.47 (m, 1), 7.71 (m, 2), 
7.84 (t, 1), 8.08 (d, 1), 8.27 (d t 1), 8.92 (m t 1) ppm; 
2-[l^4-(ethoxyrartx>nyl)piperazii^ 

(benzyiaminocarix)nyl)methoxyquinoline; NMR (DMSO-d©) 1.19 (t, 3), 1.90 (m, 
5 1), 2.07 (m, 1), 2.37 (m, 2), 3.30-3.73 (m, 8), 4.04 (q, 2), 4.39 (d, 2). 5.01 (s, 2), 

5.08 (m, 1), 7.20-7.38 (m, 5), 7.58 (s, 1), 7.71 (t, 1), 7.88 (t, 1), 8.10 (d, 1), 8.43 
(d, 1), 8.86 (m, 1), 8.97 (d t 1) ppm; 
2-[i -{4-(ethoxycarbonyl)piperazin-1 -yl)cait)onyi-3-carboxypropy0aminocarbonyi-4- 

((carboxy)methy!amino)carbonyImethoxyquinoline; NMR (CDCI 3 ) 1.24 (t, 3), 1.91 
10 (m, 1), 2.16 (m, 1), 2.43-2.58 (m, 2), 3.41-3.78 (m, 8), 4.12 (m, 4), 4.77 (s, 2), 

5.27 (m, 1), 7.45 (m, 1), 7.55 (m, 1) , 7.64 (t. 1), 7.94 (d, 1), 8.04 (d, 1), 9.04 (d, 
1) ppm; 

2-[i ^3-(2-methylpropyl>4-(furan-2-ytcarbony l)piperazin-1 -y l)carbonyl-3- 

carboxypropyl]aminocarbonyl-4-methoxyquinoIine; 
1 5 2-[1 -<3-( 1 -methylethyl)-4-(furan-2-ylcarbonyl)pipera2in-1 -yl)carbonyl-3- 

carboxypropyl]aminocarbonyl-4-methoxyquino!ine; 
2-[1 -(3-benzyl-4-(f uran-2-y!carbonyl)piperazin-1 -yl)carbonyt-3- 

carboxypropyI]aminocarbonyl-4-methoxyquinoline; 
2-[i -(3-(4-hydroxybenzyl>4-(f uran-2-ylcarbonyl)piperazin-1 -yl)carbonyl-3- 
20 carboxypropyl]aminocarbony1-4-methoxyquinoline; 

2-[i -(4-(furan-2-yicarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbony!^- 

methoxyquinoline; 
2-[1 -(4-(3-methy!phenyi)piperazin-1 -yi)carbony l-3-{ 1,1- 

dimethylethoxycarbonyl)pro^ NMR (CDCI 3 ) 

25 1.47 (s f 9). 2.01 (m, 1), 2.24 (m, 1), 2.34 (s, 3), 2.42 (m, 2), 3.14-3.34 (m, 4), 

3:74-3.93 (m f 4), 4.13 (s, 3), 5.31 (m, 1), 6.75 <m, 3), 7.16 (t f 1), 7.57 (t, 1), 7.66 

(s, 1), 7.74 (t, 1), 8.10 (d, 1), 8.23 (d, 1), 9.03 (d, 1) ppm; 
2-[1 -(4-(pyridin-2-yl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 

dimethylethoxycarbonyl)propyQaminocarbonyl-4-methoxyquinoline; NMR (CDCI 3 ) 
30 1 .44 (s, 9), 1 .98 (m, 1), 2.23 (m, 1), 2.43 (m, 2), 3.51-3.90 (m, 8), 4.13 (s, 3), 5.30 

(m, 1), 6.66 (m, 2), 7.57 (m, 2), 7.65 (s, 1), 7.75 (t, 1), 8.10 (d, 1), 8.23 (m, 2), 

9.04 (d, 1)ppm; 

2-[i -{4-(3-methylphenyI)piperazin-1 -yl)carbonyl-3-carboxypropy0aminocarbonyl-4- 

methoxyquinoline; NMR (DMSO-d 6 ) 1.89 (m, 1), 2.08 (m f 1), 2.24 (s, 3), 2.32 (m, 
35 2), 3.10-3.26 (m, 4), 3.65 (m, 2), 3.79 (m, 2), 4.13 (s, 3), 5.07 (m, 1), 6.64 (d, 1), 
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6.80 (m, 2), 7.12 (t, 1), 7.61 (s f 1), 7.66 (t, 1), 7.85 (t, 1), 8.10 (d. 1), 8.18 (d, 1), 
8.97 (d, 1)ppm; 

2-{l -(4-(pyridin-2-yl)piperazin-1 -yi)carbony k3-carbpxypropyl]aminocartx)nyl-4- 

methoxyquinoline; NMR (DMSOde) 1.88 (m, 1), 2.08 (m, 1), 2.34 (m, 2), 3.51- 
5 3.72 (m, 6), 3.78 (m, 2), 4.13 (s, 3), 5.16 (m, 1), 6.66 (m, 1), 6.85 (d, 1), 7.56 (t, 

1), 7.61 (s, 1), 7.67 (t, 1), 7.85 (t, 1), 8.08-8.21 (m, 3), 8.97 (d, 1) ppm; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3- 

(methoxycarbonyl)propyl]aminocaroonyI-4^ 

oxy)quinoline; NMR (CDCI 3 ) 1.26 (t 3), 1.98 (m, 1), 2.24 (m f 1), 2.52 (m, 2), 2.92 
10 (m, 2), 2.97 (m, 2), 3.41-3.78 (m, 11), 4.16 (q, 2), 4.45 (t, 2), 5.24 (m, 1), 7.58 (t, 

1), 7.63 (s, 1), 7.74 (t, 1), 8.10 (d, 1), 8.17 (d, 1), 9.01 (d, 1) ppm; 
2-[l -(4-(ethoxycarbony1)piperazin-1 -yl)cait>onyl-3-carboxypropyI]aminoc^rbonyl-4-(3,4,4- 

trifluorobut-3-en-1 -oxy)quinoline; NMR (CDCI 3 ) 1.25 (t, 3), 1.98 (m, 1), 2.24 (m, 

1), 2.56 (m, 2), 2.92 (m, 2), 2.97 (m, 2), 3.41-3.78 (m, 8), 4.16 (q, 2), 4.44 (t, 2), 
15 5.31 (m, 1), 7.58 (t, 1), 7.63 (s, 1), 7.74 (t, 1), 8.10 (d, 1), 8.17 (d, 1), 9.17 (d t 1) 

ppm; 

2^(4-(ethoxycarbonyl)piperain-1-^ 

(ethoxycarbonyi)cyclobut-1-oxy)quinoline; NMR (CDCI 3 ) 1.22 (t, 3), 1.31 (t, 3), 

2.13 (m, 2), 2.63 (m, 2), 2.94 (m, 2), 3.57 (m, 6), 3.68 (m, 2), 4.17 (q, 2), 4.24 (q, 
20 2), 4.35 (d, 2), 7.16 (s, 1), 7.60 (t, 1). 7.76 (t, 1) f 8.10 (d, 1), 8.34 (d, 1), 9.03 (t, 1) 

ppm; 

2-{(4-(ethoxycarbonyl)piperaa^ 

(carboxy)cyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.22 (t, 3), 2.03 (m, 2), 2.59 
(m, 2), 2.82 (m, 2). 3.30-3.60 (m f 8), 4.04 (q, 2), 4.23 (d, 2), 7.08 (s, 1), 7.71 (t, 

25 1 ), 7.90 (t, 1 ), 8.07 (d, 1 ), 8.28 (d, 1 ), 8.94 (t, 1 ) ppm; 

2-[1 -(4-(ethoxycaroonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4- 

(tetrazol-5-yl)methoxyquinoIine; NMR (DMSO-d 6 ) 1.18 (t, 3), 1.86 (m, 1), 2.08 (m, 
1), 2.26 (m, 2), 3.44 (m, 6), 3.64 (m, 2), 4.04 (q, 2), 5.06 (m, 1), 5.88 (s f 1), 7.70 
(t, 3), 7.78 (s f 1), 7.84 (t, 1), 8.10 (d, 1), 8.26 (d, 1), 8.90 (d, 1) ppm; 

30 2-[1 -(4-{ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-(2- 
hydroxyethoxy)quinoline; NMR (DMSO-d Q ) 1.18 (t, 3), 1.84 (m, 1), 2.14 (m, 1), 

2.14 (m, 2), 3.40 (m, 6), 3.64 (m, 2), 3.86 (m, 2), 4.04 (q. 2), 4.36 (m, 2), 5.08 (m, 
1), 7.58 (s, 1), 7.68 (t, 3), 7.84 (t, 1), 8.08 (d, 1), 8.18 (d, 1), 8.90 (d, 1) ppm; 

2-[1-(4-(ethoxycarbonyl)piperazirh1-yi)ra 
35 (carboxymethyl)aminoquinoline; NMR (DMSO-d 6 ) 1 .1 0 (t, 3), 1 .80 (m, 1 ), 2.0 (m, 
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1), 2.25 (m, 2), 3.20-3.60 (m, 8), 4.0 (m, 4), 5.0 (m, 1 ), 6.40 (d. 1). 7.30 (d. 1), 
7.50 (m, 1), 7.95 (d, 1), 8.70 (d, 1), 8.85 (d, 1) ppm; 
2-[i -<4-(ethoxycarbony1)piperazirv1 -yl)carbony»-3- 
(methoxycajrbonyl)propyQaminocaifcon^ 
5 NMR (CDCI 3 ) 1 .27 (t, 3), 1 .77 (d, 3), 1 .98 (m, 1 ), 2.23 (m, 1 ) f 2.48 (m, 2), 3.40- 

3.80 (m, 14), 4.16 (q. 2). 5.14-5.30 (m, 2). 7.48 (s, 1), 7.60 (t, 1), 7.76 (t, 1), 8.10 
(d, 1), 8.32 (d, 1), 8.98 (t, 1) ppm and NMR (CDCI 3 ) 1.27 (t, 3), 1.78 (d, 3), 1.98 
(m, 1), 2.23 (m, 1), 2.48 (m, 2), 3.40-3.80 (m. 14), 4.16 (q, 2), 5.14-5.30 (m, 2), 
7.48 (s, 1), 7.60 (t, 1), 7.76 (t, 1), 8.10 (d, 1), 8.32 (d, 1), 8.98 (t, 1) ppm; 

10 2-{1-{4-(ethoxycai1x)nyl)piperazirv1-y!)carbonyl-3-carboxyprap 

(carboxy)ethpxy)quinoline; NMR(DMSO) 1.24 (t, 3), 1.71 (d, 3), 1.85 (m, 1), 2.03 
(m, 1). 2.32 (m, 2), 3.30-3.71 (m, 8), 4.06 (q, 2), 5.06 (m f 1), 5.34 (m, 1), 7.46 (s, 
1), 7.71 (t, 1), 7.89 (t, 1), 8.10 (d, 1), 8.27 (d, 1), 8.98 (m, 1) ppm and NMR (DMSO) 
1.18 (t, 3), 1.71 (d, 3), 1.86 (m, 1), 2.03 (m, 1), 2.32 (m, 2), 3.30-3.73 (m, 8), 4.06 

15 (q, 2), 5.06 (m, 1), 5.34 (m, 1), 7.46 (s, 1), 7.71 (t f 1), 7.89 (t, 1), 8.10 (d, 1), 8.27 (d, 

1), 8.98 (m, 1)ppm; 
2-[1 -(3-( 1 -methylethyl>4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 

dimethylethoxycarbonyi)propyi]aminocarbonyl-4-methoxyquinoline; NMR 
(CDCL3) 0.76-0.98 (m, 6), 1.26 (m, 3), 1.38-1.70 (m, 12), 1.96 (m, 1), 2.24 (m, 1), 

20 2.32-2.50 (m, 2), 2.71-3.47 (m, 3), 4.01-4.31 (m, 7), 4.32-4.60 (m, 2), 5.15-5.33 

(m, 1), 7.56 (t, 1), 7.64 (s, 1), 7.75 (t, 1), 8.10 (d, 1), 8.24 (d, 1), 9.03 (m, 1) ppm 
and NMR (CDCL 3 ) 0.77-0.98 (m, 6), 1.26 (m, 3), 1.38-1.70 (m, 12), 1.96 (m, 1), 
2.24 (m, 1), 2.32-2.50 (m, 2), 2.71-3.45 (m, 3), 4.01-4.27 (m, 7), 4.32-4.60 (m, 2), 
5.15-5.33 (m, 1), 7.56 (t, 1), 7.64 (s, 1), 7.75 (t, 1), 8,10 (d, 1), 8.24 (d f 1), 9.03 

25 (m, 1)ppm; 

2-[i-(3-(2-methylpropyl)-4-{ethoxycarbonyl)piperazin-1-y])carbonyl-3- 

carboxypropyl]aminocarbonyl-4-methoxyquinoline; NMR (DMSO) 0.73-0.98 (m, 
6), 1.15-1.57 (m, 6), 1.78-2.20 (m, 2), 2.34 (m, 2), 2.65-3.44 (m, 3), 3.80-4.38 (m, 
9), 5.01-5.18 (m, 1), 7.61 (s, 1), 7.66 (t, 1), 7.87 (t, 1), 8.10 (d, 1). 8.22 (d, 1), 

30 8.96 (m, 1 ) ppm and NMR (DMSO) 0.73-0.98 (m, 6), 1 .1 6-1 .60 (m, 6), 1 .82-2.17 

(m, 2), 2.34 (m, 2), 2.67-3.42 (m, 3), 3.80-4.36 (m, 9), 5.01-5.18 (m, 1), 7.61 (s, 
1), 7.66 (t, 1), 7.87 (t, 1), 8.10 (d, 1), 8.22 (d, 1), 8.96 (m, 1) ppm; 
2-[1 -(4-(ethoxycarbony l)piperazin-1 -yl)carbony l-3-( 1,1- 

dimethylethoxycarbonyl)propyOaminoca^ NMR 

35 (CDCI3) 1.30 (t, 3), 1.45 (s. 9), 2.0 (m, 1), 2.20 (m, 1), 2.40 (m, 2), 3.40-3.80 (m, 
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8), 4.10 (s, 3), 4.20 (q, 2), 5.20 (m, 1), 7.50 (d, 1), 7.65 (s, 1), 8.15 (m f 2), 8.95 
(d, 1)ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -y))c^rbonyl-3H^it>oxypropyl]aminocartx)nyl-7^hloro- 
4-methoxyquinotine; NMR (CDCI 3 ) 1.30 (t, 3), 2.0 (m, 1), 2.20 (m, 1), 2.60 (m, 2), 
5 3.40-3.90 (m, 8), 4.20 (m, 5), 5.35 (m, 1), 7.60 (m. 1), 7.70 (m, 1), 8.20 (m, 2), 

9.20 (m, 1)ppm; 

2-[i -(2K2-methylpropyl)-^ethoxycarbonyl)pipera2in-1 -yl)carbonyK3-( 1,1- 

dimethylethoxyc»rbonyl)prop^ NMR (CDCI 3 ) 

0.88-1.10 (m, 6), 1.26 (m, 3), 1.38-1.62 (m, 12), 1.96 (m, 1), 2.21 (m, 1), 2.32- 

10 2.50 (m, 2), 2.61-3.42 (m, 3), 3.92-4.80 (m, 9), 5.15-5.30 (m, 1), 7.57 (t. 1), 7.65 

(s, 1), 7.75 (t, 1), 8.10 (d, 1), 8.24 (d, 1), 8.92 (m, 1) ppm; 
2^1 -(2-(2-methylpropyi)-4-{ethoxycar^ 

carboxypropyl]arninocarbonyl-4-methoxyquinoline; NMR (CDCI 3 ) 0.88-1.10 (m, 
6), 1.27 (m, 3), 1.35-1.60 (m, 3), 1.80-2.24 (m, 2), 2.48-2.65 (m, 2), 2.84-3.11 (m, 

15 2), 3.37 (m, 1), 3.94-4.80 (m, 9), 5.25 (m, 1), 7.59 (t, 1), 7.64 (s, 1), 7.80 (t, 1), 

8.14 (d, 1), 8.23 (d, 1), 9.16 (m, 1) ppm and NMR (CDCI 3 ) 0.88-1.08 (m t 6), 1.25 
(m, 3), 1.35-1.62 (m, 3), 1.78-2.26 (m, 2), 2.41-2.62 (m, 2), 2.80-3.42 (m, 3), 
3.92-4.85 (m, 9), 5.18-5.33 (m, 1), 7.56 (t, 1), 7.63 (s. 1), 7.74 (t, 1), 8.10 (d, 1), 

8.21 (d, 1), 9.12 (m, 1)ppm; 

20 2-[1 -(3-( 1 -methylethyl)-4-(ethoxycarbonyl)piperazin-1 -yl)carbonyi-3- 

rarboxypropyI]aminocarbony!-4-methoxyquinoline; NMR (DMSO-d 6 ) 0.67-1.23 
(m, 9), 1.73-2.11 (m, 3), 2.32 (m, 2), 2.74-2.98 (m, 2), 3.10-3.37 (m, 2), 3.72 (m, 
1), 3.80-4.53 (m, 8), 5.07 (m, 1), 7.58 (s. 1), 7.64 (t, 1), 7.83 (t, 1), 8.07 (d, 1), 
8.18 (d, 1), 8.88 (m, 1)ppm; 

25 2-[1 -(4-{ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

(methoxycarbonyi)propyl]aminocarbonyt-4-(1 -(ethoxycarbonyl)cyclobut-l - 
oxy)quinoline; NMR (CDCI 3 ) 1.19 (t, 3), 1.28 (t, 3), 1.95-2.25 (m, 4), 2.40-2.70 (m, 
4), 2.96 (m, 2), 3.40-3.80 (m, 11), 4.17 (q, 2), 4.23 (q, 2), 5.24 (m, 1), 7.14 (s, 1), 
7.60 (t, 1), 7.87 (t, 1), 8.10 (d, 1), 8.32 (d, 1), 8.94 (d, 1) ppm; 

30 2-[1-(4-{3-chlorophenyl)pipera2dn-1-y!)carbonyl-3-(1 ,1- 

dimethy!ethoxycarbony!)propynaminocarbonyl-4-methoxyquino!ine; NMR (DMSO- 
d 6 ) 1.35 (s, 9), 1.84 (m, 1), 2.03 (m, 1), 2.31 (m, 2), 3.12-3.34 (m, 4), 3.63 (m, 2), 
3.75 (m, 2), 4.12 (s, 3), 5.07 (m, 1), 6.78 (d, 1), 6.92 (d, 1), 6.96 (s, 1), 7.21 (t, 1), 
7.57 (s, 1), 7.65 (t, 1), 7.84 (t, 1), 8.07 (d, 1), 8.17 (d, 1), 8.92 (d, 1) ppm; 
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2-£1 -(4-{3-rnethylphenyl)-3-methylpip8razin-1 -yl)cartx>nyL3-(1 ,1- 

dimethylethoxyrartx)nyl)pro^ NMR (CDCI3) 

0.95-1.13 (m f 3), 1.47 (s, 9), 2.02 (m, 1), 2.21-2.57 (m, 5), 3.08-4.45 (m. 10), 
5.27 (m, 1), 6.74 (m, 3), 7.16 (m, 1). 7.57 (m f 1), 7.65 (s, 1), 7.75 (t, 1), 8.12 (d, 
5 1), 8.22 (d t 1), 9.04 (m, 1)ppm; 

2-[i -(4-{3-ch[orophenyl)piperazin-1 -yl)carbony!-3-cartx)xypropyI]aminocarbony V4- 

methoxyquinoline; NMR (CDCI 3 ) 2.02 (m, 1), 2.24 (m, 1), 2.57 (m, 2), 3.18-3.32 
(m, 4), 3.77-3.91 (m, 4), 4.15 (s, 3), 5.33 (m, 1), 6.79 (d, 1), 7.87 (m, 2), 7.18 (t, 
1), 7.57 (t, 1), 7.66 (s, 1), 7.77 (t, 1), 8.12 (d, 1), 8.24 (d, 1), 9.25 (d, 1) ppm; 
1 0 2-[1 -(piperazin-1 -yt)rarbonyl-3-carboxypropyQam^ 

2-[i -(4-(piperidin-4-y!carbonyl)piperazin-1 -yl)cartx)nyl-3-c^rboxypropyI]aminocarbonyl-4- 
methoxyquinoline; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-5- 

di(acetyl)aminoquinoline; NMR (CDCI 3 ) 1.30 (t, 3), 2.0 (m f 1), 2.30 (m, 1), 2.35 (s, 
15 3), 2.40 (s, 3), 2.60 (m, 2), 3.40-3.85 (m, 8), 4.20 (q, 2), 5.35 (m, 1), 7.50 (d, 1), 

7.85 (m, 1), 8.15 (d, 1), 8.35 (m, 1), 8.65 (m, 2), 9.15 (m, 1) ppm; 
2-t1-(3-methyl-4-{3-methyiphenyl)pipei^f>1-yl)carbony!-3- 

carboxypropyl]aminocarbonyl-4-methoxyquinoline; NMR (DMSO-d 8 ) 0.82-0.91 
(m, 3), 1.78 (m, 1), 2.02 (m, 1), 2.18-2.56 (m, 5), 3.07-3.35 (m, 1), 3.40-3.95 (m, 
20 4), 4.02-4.41 (m f 5), 5.03 (m, 1 ), 7.08 (m, 1 ), 7.26 (m, 3), 7.57 (m, 2), 7.76 (m, 1 ), 

8.01-8.13 (m, 2), 9.18 (m, 1) ppm; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-5- 

acetamidoquinoline; NMR (CDCI 3 ) 1.30 (m, 3), 2.0 (m, 1), 2.20 (m, 1), 2.40 (s, 3), 
2.60 (m, 2), 3.40-3.85 (m, 8), 4.20 (m, 2), 5.35 (m, 1), 7.60-7.80 (m, 3), 8.40 (m, 
25 1), 9.0 (m, 2) ppm; 

2-[1 -(3-( 1 -hydroxyethyl)-4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-( 1,1- 

dimethylethoxycarbonyl)propyl]aminocarbonyl-4-methoxyquinoline; NMR (CDCI 3 ) 
1.27-1.38 (m t 6), 1.46 (s, 9), 1.94 (m, 1), 2.17 (m, 1), 2.44 (m, 2), 2.92 (m, 1), 
3.27-3.60 (m, 2), 3.90-4.63 (m, 9), 5.26 (m, 1), 7.56 (t, 1), 7.63 (s, 1), 7.73 (t, 1), 
30 8.09 (d, 1), 8.22 (d, 1), 8.93 (m, 1) ppm; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)rarbonyJ-3-(ethoxycarbonyl)pro 

4-(1-tetrazol-5-yletho^)quinoline; NMR (DMSO-d 6 ) 1.07-1.18 (m, 6), 1.87 (m, 4), 
2.05 (m, 1), 2.37 (m, 2), 3.32-3.68 (m, 8), 3.95-4.06 (m, 4), 5.03 (m, 1), 6.47 (m, 
1), 7.67 (m, 2), 7.85 (t, 1), 8.07 (d, 1), 8.27 (d, 1). 8.93 (d. 1) ppm; 
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2-[1-(3-(1-hydroxyethyi)^ethoxy^ 

carboxypropyi]aminocait>onyf-4^ethoxyquinoiine; NMR (DMSO-de) 1.18 (m t 6), 
1.78 (m, 1), 2.01 (m f 1), 2.32 (m, 2), 2.77 (m, 1), 3.27-3.43 (m f 2), 3.80-4.41 (m, 
9), 5.06 (m, 1), 7.56 (m, 1), 7.63 (t, 1), 7.83 (t, 1), 8.08 (m, 1), 8.18 (m, 1), 8.93 

5 (m, 1 ) ppm and NMR (DMSO-de) 1 .05-1 .23 (m, 6), 1 .82 (m, 1 ), 2.01 (m, 1 ), 2.30 

(m, 2), 2.84 (m, 1), 3.03-3.23 (m, 2), 3.40-4.41 (m. 9), 5.04 (m, 1) f 7.56 (s, 1), 
7.63 (t, 1), 7.83 (t, 1), 8.08 (d, 1), 8.18 (d, 1), 8.93 (m, 1) ppm; 
2-{1 -(4-(3-methylphenyl)piperazin-1 -yl)carbonyl-3-carboxypropy0aminocarbonyl-4-(1 - 

(carboxy)cyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.84 (m, 1), 2.03 (m f 3), 2.25 

10 (s, 3), 2.35 (m, 2), 2.58 (m, 2), 2.83 (m, 2), 3.10-3.24 (m, 4), 3.62-3.85 (m, 4), 

5.11 (m, 1), 6.64 (d, 1), 6.77 (m, 2), 7.08 (s, 1), 7.12 (d, 1), 7.71 (t, 1), 7.88 (t, 1), 
8.11 (d, 1), 8.27 (d, 1), 8.92 (d, 1) ppm; 
2-{1 -(4-(ethoxycarbonyl)piperazin- 1 -yl)carbonyl-3-( 1,1- 

dimethylethoxycarbonyl)propyl]aminocait>onyl-7-chloro-4-(1- 

1 5 (ethoxycarbonyi)cyctobut-l -oxy)quinoline; NMR (CDCI 3 ) 1 .23 (t, 3), 1 .27 (t, 3), 

1.46 (s, 9), 1.96 (m, 1), 2.16 (m, 3), 2.37 (m, 2), 2.94 (m, 2), 3.41-3.79 (m, 8), 
4:17 (q, 2), 4.24 (q, 2), 5.19 (m, 1), 7.13 (s, 1), 7.54 (d, 1), 8.13 (s f 1), 8.25 (d, 1), 
8.87 (d, 1)ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)«^rl3onyl-3-cait)Oxypropyl]aminoc^rbonyl-7-chloro- 
20 4-(1 -(ethoxycarbonyl)cyclobut-l -oxy)quinoline; NMR (DMSO-de) 1 .05 (t, 3), 1 . 1 8 

(t, 3), 1.82 (m, 1), 2.00 (m, 3), 2.30 (m, 2), 2.60 (m, 2), 2.79 (m, 2), 3.35-3.65 (m, 
8), 4.05 (q, 2), 4.16 (q, 2), 5.00 (m, 1), 6.99 (s, 1), 7.72 (d, 1), 8.15 (s, 1), 8.30 (d, 
1), 8.88 (d, 1)ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(ethoxycart)onyl)propyl]aminocarbonyl- 
25 4-(1 -{ethoxycarbonyi)cyc!obut-1 -oxy)quinoline; NMR (CDCI 3 ) 1.18 (t, 3), 1 .25 (m, 

6). 1.97 (m, 1), 2.09 (m, 1), 2.21 (m, 2), 2.48 (m, 2), 2.62 (m, 2), 2.94 (m, 2), 
3.42-3.78 (m, 8), 4.12-4.26 (m, 6), 5.23 (m, 1), 7.13 (s, 1), 7.60 (t, 1), 7.75 (t, 1), 
8.07 (d, 1), 8.33 (d, 1), 8.92 (d, 1) ppm; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyl-3-carboxypropyl]aminocarbonyl-7-chloro- 
30 4-(1-carboxycyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.18 (t, 3), 1.85 (m, 1), 

1.98 (m, 3), 2.30 (m, 2), 2.58 (m, 2) t 2.78 (m, 2), 3.35-3.62 (m, 8), 4.05 (q, 2), 
4.96 (m, 1), 7.03 (s, 1), 7.70 (d, 1), 8.15 (s, 1), 8.25 (d, 1), 8.88 (d f 1) ppm; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbony)-5,7- 

dichloro-4-methoxyquinoline; NMR (CDCU) 1-30 (t, 3), 2.0 (m f 1), 2.20 (m, 1), 2.60 
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(m, 2), 3.40-3.85 (m f 8), 4.10 (s f 3), 4.20 (q, 2), 5.30 (m, 1), 7.60 (m, 2), 8.0 (s, 1), 
9.10 (m, 1)ppm; 

2-[i -(4-<ethoxycait)onyt)piperazin-1 -y])cart>onyl-3^rboxypropyi]aminocart}onyl-4-(1 - 
cait>oxy-^-(diethylamino)propoxy)quino!ine; NMR (DMSO-ds) 1.18 (m, 9), 1.83 
5 (m f 1), 2.02 (m, 1), 2.31 (m, 2), 2.48 (m, 2), 3.22-3.68 (m, 14), 4.04 (q, 2), 5.03 

(m. 1), 5.46 (m, 1). 7.47 (s, 1), 7.71 (t, 1), 7.88 (t, 1), 8.10 (d, 1), 8.31 (d, 1), 8.94 
(m, 1)ppm; 

2-[i -(4-(ethoxycart>onyI)piperazin-1 -yl)carbonyi-3-cailDoxypropyl]aminocarbonyl-5,7- 
dichloro-4-(lK»rboxycyclobut-1-oxy)quinoIine; NMR (CD 3 OD) 1.15 (t, 3), 1.90 
10 (m, 1), 2.10 (m, 3), 2.40 (m, 2), 2.60 (m, 2), 2.80 (m, 2), 3.40-3.70 (m, 8), 4.05 (q, 

2), 5.10 (m f 1), 7.0 (s, 1). 7.60 (s, 1), 8.0 (s, 1) ppm; 
2-[i -{4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-cartxDxypropy!]aminocarbonyl-6-chloro- 
4-(1-carboxycyclobut-1-oxy)quinbline; NMR (DMSO-d 6 ) 1.15 (t, 3), 1.80-1.95 (m, 
1), 2.00 (m, 2), 2.30 (m, 2), 2.60 (m f 2), 2.80 (m, 2), 3.30-3.75 (m, 8), 4.05 (q, 2), 
15 5.00 (m, 1), 7.15 (s, 1), 7.85 (d, 1), 8.10 (d, 1), 8.25 (s, 1), 8.85 (d, 1) ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)(^it>onyl-2^rboxyethy!]aminocarbony)-4-(1- 

carboxycyc!obut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.10 (t, 3), 1.98 (m, 2), 2.30- 
2.63 (m t 3), 2.75-2.87 (m, 3), 3.2&-3.50 (m, 8), 3.94 (q, 2), 5.17 (m, 1) t 7.64 (t, 1), 
7.80 (t, 1), 8.01 (d, 1), 8.22 (d, 1), 9.10 (d, 1) ppm; 
20 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

(methoxycarbonyl)propyl]aminocarbonyl-4-(1,1- 

di(ethoxycarbonyl)methoxy)quinoline; NMR (CDCI3) 1.04-1.18 (m, 9), 1.96 (m, 1), 
2.23 (m, 1), 2.53 (m, 2), 3.40-3.80 (m, 8), 4.15 (q, 2), 4.37 (m, 4), 5.24 (m, 1), 
5.57 (s, 1), 7.53 (s, 1 ), 7.63 (t t 1), 7.78 (t, 1), 8.11 (d f 1). 8.41 (d, 1), 8.98 (d, 1) 
25 ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyI-3-carboxypropyl]aminocarbonyl-4-{1 , 1 - 
di(carboxy)methoxy)quinoline; NMR (DMSO-d 6 ) 1.18 (t, 3), 1.84 (m, 1), 2.00 (m, 
1), 2,30 (m, 2), 3.35-3.65 (m, 8), 4.01 (q, 2), 5.02 (m, 1), 5.88 (s, 1), 7.47 (s 1 ), 
7.70 (t, 1), 7.90 (t, 1), 8.10 (d, 1), 8.27 (d, 1), 8.94 (d, 1) ppm; 
30 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropy!]aminocarbonyl-6- 

methyl-4-(1-carboxycyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.14 (t, 3), 1.83 
(m, 1), 2.02 (m, 3), 2.28 (m, 2), 2.54 (s, 3), 2.56 (m, 2), 2.78 (m, 2), 3.40 (m, 6), 
3.62 (m, 2), 4.03 (q, 2), 5.00 (m, 1), 7.02 (s, 1), 7.68 (dd, 1), 7.95 (d, 1), 8.14 (s ? 
1), 8.85 (d,1) ppm; 



WO 02/098856 



-127- 



PCTAJS02/17821 



2^1-<4-(ethoxycarbonyl)piperazi^ 

(1-carboxycyctobut-1-oxy)quinoline; NMR (DMSO-de) 1.20 (t, 3), 1.88 (m, 1), 2.06 
(m, 3), 2.30 (m f 2), 2.69 (m, 2), 2.83 (m, 2), 3.30-3.65 (m, 8), 4.05 (q, 2), 5.02 (m, 

1) , 7.19 (s, 1), 8.32 (d, 1), 8.59 (d, 1), 8.64 (s, 1), 9.02 (d, 1), 9.06 (s, 1) ppm; 
5 2^1-{4-<ethoxycartK>n^ 

4-(1-carboxycyclobut-1-oxy)quinoIine; NMR (DMSO-de) 1.20 (t, 3), 1.84 (m, 1), 
2.01 (m. 3). 2.30 (m. 2), 2.65 (m, 2), 2.78 (m f 2), 3.30-3.65 (m f 8), 4.05 (q, 2), 
5.00 (m, 1) f 6.92 (s f 1), 7.19 (m, 2), 7.92 (d, 1), 8.79 (m, 1) ppm; 
2-[i -(4-(ethoxycarbony1)piperazin-1 -yl)carbonyJ-3-carboxypropyi]aminocarbonyl-5- 

10 methyl-4-(1-carboxycydobut-1-oxy)quinoline; NMR (DMSO-d 8 ) 1.17 (t, 3), 1.82 

(m, 1), 2.00 (m, 3), 2.30 (m, 2), 2.55 (m, 2), 2.77 (m, 2), 2.88 (s, 3), 3.40 (m, 6), 
3.62 (m, 2), 4.03 (q, 2), 4.98 (m, 1), 6.93 (s, 1 ) t 7.42 (d, 1), 7.65 (t, 1), 7.86 (d, 1), 
8.85 (d f 1)ppm; 
2-[l-(4-(ethoxycarbonyl)pipera2in-1-yi)carbonyl-3-(1,1- 

1 5 dimethylethoxyrarbonyl)propy0aminocarbonyl-7-(benzyloxyH-(1 - 

(ethoxycarbonyl)cyctobut-1-oxy)quinoline; NMR (CDCI 3 ) 1.22 (t f 3), 1.28 (t, 3), 
1.46 (s, 9), 1.95 (m, 1), 1.99-2.24 (m, 3), 2.38 (m, 2), 2.62 (m f 2), 2.94 (m, 2), 
3.41-3.80 (m, 8), 4.20 (m, 4), 5.22 (m, 1), 5.25 (s, 2). 7.06 (s, 1), 7.18-7.58 (m, 

7) , 8.13 (d, 1), 8.92 (d, 1)ppm; 

20 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 
dimethylethoxycarbonyl)p^ 

(ethoxycarbonyl)cyclobut-1-oxy)quino!ine; NMR (CDCI 3 ) 1.22 (t, 3), 1.28 (t, 3), 
1.46 (s, 9), 1.77 (m, 1), 1.95-2.24 (m, 3), 2.42 (m, 2), 2.59 (m, 2), 2.94 (m, 2), 
3.46-3.83 (m, 8), 4.21 (m, 4), 5.22 (m, 1), 6.95 (s, 1), 7.07 (d t 1), 7.34 (s f 1), 8.04 
25 (d, 1), 8.85 (d, 1) ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

(benzy!oxy)-4-(1-carboxycyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.18 (t, 3), 
1.85 (m, 1), 1.94-2.17 (m ? 3), 2.32 (m, 2), 2.57 (m, 2), 2.81 (m f 2), 3.31-3.72 (m, 

8) , 4.05 (q, 4), 5.05 (m, 1), 5.26 (s, 2), 6.96 (s, 1), 7.35-7.61 (m, 7), 8.19 (d, 1), 
30 8.88 (d, 1) ppm; 

2-{1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropynaminocarbonyl-7- 

hydroxy-4-(1-carboxycyclobut-1-oxy)quinoline; NMR (DMSOd 9 ) 1.20 (t, 3), 1.85 
(m, 1), 2.02 (m, 3), 2.30 (m, 2), 2.55 (m, 2), 2.80 (m. 2), 3.35-3.65 (m, 8), 4.05 (q, 

2) , 5.00 (m, 1), 6.90 (s, 1), 7.20 (d, 1), 7.30 (s, 1), 8.10 (d, 1), 8.85 (d, 1), 10.40 
35 (s, 1)ppm; 
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2-{1 -(4-{ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyf]aminocarbonyl-7-A>- 

propoxy^(1-cart)oxycyclobut-1-oxy)quino!ine; NMR (DMSO-de) 1.03 (t, 3), 1.18 
(t, 3), 1.82 (m, 3), 2.03 (m, 3), 2.31 (m f 2), 2.57 (m, 2), 2.77 (m, 2), 3.34-3.68 (m, 
8), 4.06 (q, 2). 2.13 (q, 2), 5.03 (m, 1), 6.84 (s, 1), 7.33 (d, 1). 7.43 (d, 1), 8.14 (d, 
5 1), 8.87 (d,1) ppm; 

2-[l -(4^ethoxyrai1x)nyl)piper^ 

(cait)oxy)methoxy-4-{1-carboxycyctobut-lK)xy)qu!noiin NMR (DMSO-d e ) 1.18 (t, 
3), 1.82 (m, 1), 2.00 (m, 3), 2.30 (m, 2), 2.60 (m, 2), 2.80 (m, 2), 3.30-3.62 (m, 8), 
4.05 (q, 2), 4.94 (s t 2), 5.02 (m, 1), 6.93 (s, 1), 7.40 (m,'2), 8.20 (d, 1). 8.90 (d, 1) 
10 ppm; 

2-[H4-(ethoxycarbonyt)piperazirh1 -yl)carbony!-3-cartK)xybutyI]aminocarbonyl-4-(1 - 

carboxycyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.05 (d, 3), 1.19 (t, 3), 1.65 (m 
1 ), 2.0 (m, 3), 2.40-2.60 (m, 2), 2.80 (m, 2), 3.30-3.75 (m, 8), 4.05 (q, 2), 4.99 (m, 
1), 7.02 (s, 1). 7.70 (t, 1), 7.85 (t, 3), 8.10 (d, 1), 8.25 (d, 1), 8.95 (d, 1) ppm; 

15 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbony I-7- 
(diethylamino)ethoxy-4-(1-carboxycyclobut-1-oxy)quinolIne; NMR (DMSO-d 8 ) 
1.18-1.33m, 9), 1.82 (m, 1), 2.03 (m, 3), 2.31 (m, 2), 2.57 (m, 2), 2.80 (m, 2), 
3.24-3.71 (m, 14), 4.06 (q, 2), 4.57 (m, 2), 5.07 (m, 1), 6.97 (s, 1), 7.37 (d, 1), 
7.56 (s, 1), 8.23 (d, 1), 8.86 (d, 1) ppm; 

20 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

methoxy-4-{1-carboxycyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.15 (t, 3), 1.82 
(m, 1), 2.00 (m, 3), 2.30 (m, 2), 2.56 (m, 2), 2.79 (m, 2), 3.35-3.65 (m, 8), 3.92 (s, 
3), 4.02 (q, 2), 5.00 (m, 1), 6.95 (s, 1), 7.30 (d, 1), 7.42 (s, 1), 8.15 (d, 1), 8.85 (d, 

1) ppm; 

25 2-[1 -(4-(ethoxycarbonyl)p[perazin-1 -yl)carbonyi-3-carboxypropyl]aminocarbonyl-7-(2- 
carboxy-4-hydroxypyrrolidin-1 -yl)ethoxy-4-( 1 -carboxycyclobut-1 -oxy)quino(ine; 
NMR (DMSO-de) 1.19 (t, 3), 1.82-2.18 (m, 6), 2.31 (m, 2), 2.57 (m, 2), 2.81 (m, 

2) , 3.31-3.83 (m, 10), 4.04 (q, 2), 4.21-4.42 (m, 6), 5.05 (m, 1), 6.96 (s, 1), 7.36 
(t, 1), 7,46 (d, 1), 8.17 (d, 1), 8.88 (d, 1) ppm; 

30 2-{1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbony!-3-carboxypropyl]aminocarbonyl-8- 

methyl-4-(1-carboxycyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.15ft 3), 1.72 
(m, 1), 1.85 (m, 1), 1.92 (m, 2), 2.12 (m, 2), 2.30 (m, 2), 2.7.0 (s, 3), 2.72 (m, 2), 
3.40 (m, 8), 3.62 (m, 2), 4.02 (q, 2), 4.98 (m, 1), 7.10 (s, 1), 7.46 (t, 1), 7.60 (6, 
1), 8.04 <d,1), 8.95 (d, 1)ppm; 
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2-[l -(4-(ethoxycarbonyl)pipera2irv1 -yl)rarbonyl-3<artx)xypropyt]arriinocartx)nyl-6- 

(diethylamino)methyM^1-^rboxycydobut-1-oxy)quinoRne; NMR (DMSO-d 8 ) 
1.16 (t, 3), 2.18 (t, 6), 1.83 (m, 1), 2.04 (m. 3), 2.28 (m, 2), 2.58 (m, 2), 2.84 (m, 
2), 3.18 (m, 4), 3.40 (m, 6), 3.62 (m, 2), 4.04 (q f 2), 4.58 (s, 2), 5.00 (m, 1), 7.06 
5 (s, 1 ), 7.98 (d, 1 ). 87.82 (d, 1 ) f 8.42 (s, 1 ), 8.90 (d, 1 ) ppm; 

2-[1-(4-{ethoxycarbonyl)piperazin-1 -yl)carbonyk3^rboxypropy0aminocarbonyl-7- 

(diethylamino)methyl^lK»ilDOxycydobut-1-oxy)quino0ne; NMR (DMSO-d 6 ) 
1.14 (t t 3), 1.18 (t f 6), 1.83 (m, 1), 2.04 (m, 3), 2.28 (m, 2), 2.58 (m, 2), 2.80 (m, 

2) , 3.18 (m, 4), 3.40 (m, 6), 3.62 (m, 2), 4.04 (q, 2), 4.58 (s, 2), 5.00 (m, 1), 7.06 
10 (s, 1 ), 7.78 (d, 1 ), 8.34 (s, 1 ) f 8.38 (d, 1 ) f 8.85 (d, 1 ) ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin«1 -yi)carbonyWK^il30xypropyl]amincK^rbonyl-6- 

(benzyioxyH-(1-carboxycyclobut-1-oxy)quinoline; NMR (DMSO-d e ) 1.18 (t, 3), 

1.83 (m, 1), 1.94-2.08 (m, 3), 2.29 (m, 2), 2.57 (m, 2), 2.80 (m t 2), 3.31-3.67 (m, 

8), 4.02 (q, 4), 4.98 (m, 1), 5.27 (s, 2), 7.00 (s, 1), 7.35-7.64 (m. 7), 8.01 (d, 1), 
15 8.81 (d, 1) ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yI)carbonyl-3-carboxypropyI]aminocarbonyl-6- 

hydroxy-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyt)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-6- 

(carboxy)methoxy-4-(1 -carboxycyclobut-1 -oxyXjuinoline; NMR (DMSO-d 8 ) 1.18 (t, 
20 3), 1 .83 (m, 1 ), 2.02 (m, 3), 2.28 (m, 2), 2.56 (m, 2), 2.78 (m, 2), 3.30-3.70 (m, 8), 

4.03 (q, 2), 4.86 (s, 2), 4.98 (m, 1), 7.01 (s, 1), 7.44 (s, 1), 7.56 (d, 1), 8.03 (d, 1), 

8.82 (d, 1)ppm; 
2-[1-(4-(ethoxycarbonyl)piperazirh1-yl)ra 

ethoxy-4-(1 -carboxycyclobut-1 -oxy)quinoline; NMR (DMSO-d 6 ) 1.15 (t, 3), 1.29 (t, 
25 3), 1.80 (m, 1), 1.98 (m, 3), 2.30 (m, 2), 2.58 (m, 2), 2.78 (m, 2), 3.30-3.63 (m, 8), 

4.02 (q, 2), 4.19 <q, 2), 4.98 (m, 1), 7.00 (s, 1), 7.47 (m, 2), 7.98 (d, 1), 8.80 (d, 1) 

ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-6- 

methoxy-4-(1-carboxycyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.15 (t, 3), 1.82 
30 (m, 1), 1.98 (m, 3), 2.30 (m, 2), 2.58 (m, 2), 2.79 (m, 2), 3.35-3.65 (m, 8), 3.91 (s, 

3) , 4.02 (q, 2), 4.98 (m, 1), 7.01 (s, 1), 7.30 (m, 1), 7.98 (d, 1), 8.80 (d, 1) ppm; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropy (]aminocarbonyi-6-{ 1 - 

methylethoxy)-4-{1-carboxycyctobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.18 (t, 3), 
1.35 (d, 6), 1.83 (m, 1), 2.01 (m, 3), 2.28 (m, 2), 2.57 (m, 2), 2.78 (m, 2), 3.30- 
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3.70 (m, 8), 4.04 (q, 2), 4.84 (m, 1), 4.98 (m, 1), 7.00 (s, 1), 7.47 (d. 1), 7.51 (s, 
1),7.97(d f 1),8.82(d, 1)ppm; 
2-[1 -(4-{ethoxycarbonyl)piperazin-1 -yl)cartDonyl-3^rboxypropy0aminocart)onyl-7-fluoro- 
4-(1 -carboxycyclobut-1 -oxy)quino!ine; NMR (CD 3 OD) 1 .2 (t, 3), 1 .9 (m, 3), 2.0- 
5 2.15 (m, 3), 2.4 ( m, 2), 2.6 (m, 2), 2.9 (m t 2), 3.3-3.75 (m, 8), 5.1 (m, 1), 7.0 (s, 

1), 7.4 (t, 1), 7.7 (d, 1), 8.3 (m, 1) ppm; 
2-[1 -(4-(ethoxycartx>nyl)piperazin-1 -yI)carbonyi-3-carboxypropyI]aminocarbony I-7- 

(trifluoromethyl)-4-(1-rafo^^ N MR (DMSO-d 6 ) 1.18 (t, 

3), 1.84 (m t 1), 2.04 (m, 3), 2.28 (m, 2), 2.60 (m, 2), 2.80 (m, 2), 2.86 (s, 3), 3.44 
10 (m, 6), 3.62 (m, 2). 4.03 (q f 2), 5.00 (m, 1), 7.18 (s, 1), 7.96 (d, 1), 8.42 (s, 1), 

8.46 (d, 1), 8.94 (d,1)ppm; 
2-[l -(4-(ethoxycarbonyl)piperazin-1-y!)carbonyl-3-(tetrazol-1 -yl)propyl]aminocarbonyl-4- 
(1-carboxycyclobut-1-oxy)quinoline; NMR (DMSO-cfe) 1.19 (t, 3), 2.00 (m, 1), 2.15 
(m t 1), 2.35 (m, 1), 2.60 (m, 2), 2.80 (m, 2), 2.90-3.05 (m, 2), 3.30-3.65 (m, 8), 4.05 
15 (q, 2), 5.10 (m, 1), 7.05 (s, 1), 7.70 (t, 1), 7.90 (t, 1), 7.95 (s, 1) f 8.10 (d, 1), 8.30 (d, 

1), 9.05 (d, 1) ppm; 
2-[1-(4~(ethoxyrarbonyl)plperazin-1-^^ 

4-(1-(aminocarbonyl)cyclobut-1-oxy)quinoline; NMR(CDCI 3 ) 1.25 (t, 3), 1.80 (m, 
1), 2.00 (m, 2), 2.30 (m, 2), 2.15 (m, 1), 2.30-2.50 (m, 3), 2.60 (m, 1), 2.80 (m, 1), 
20 3.00 (m, 1), 3.40-3.75 (m, 8), 4.15 (q f 2), 5.24 (m, 1), 6.20 (s, 1), 6.90 (s, 1), 7.15 

(s, 1), 7.55 (d, 1), 8.10 (s, 1), 8.20 (d, 1), 9.00 (d, 1) ppm; 
2-[1-(4-(ethoxycarbonyl)pipei^in-1-yl)carbonyl-3-carboxypropyl]aminocarbon 

(hydroxymethyl)-4-(1-carboxycyclobut-1-oxy)quinoiine; NMR (DMSO-cIq) 1.17 (t, 
3), 1.82 (m, 1), 3.00 (m, 3), 2.30 (m, 2), 2.58 (m, 2), 2.78 (m, 2), 3.30-3.65 (m, 8), 
25 4.02 (q, 2), 4.70 (s, 2), 5.00 (m, 1), 7.00 (s, 1), 7.60 (d, 1), 8.00 (s, 1), 8.20 (d, 1), 

8.92 (d, 1)ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7-ethyl- 
4-(1 -carboxycyclobut-1 -oxy)quinoline; NMR (DMSO-d a ) 1.15 (t, 3), 1.25 (t, 2), 
1.82 (m, 1), 2.00 (m, 3), 2.28 (m, 2), 2.56 (m, 2), 2.82 (m f 4), 3.40 (m, 6), 3.62 
30 (m, 2), 4.00 (q, 2), 5.00 (m, 1), 6.98 (s, 1), 7.55 (dd, 1), 7.85 (s, 1), 8.15 (d, 1), 

8.85 (d, 1)ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y])carbonyl-3-carboxypropyl]aminocarbonyl-7-cyano- 
4-(1 -carboxycyclobut-1 -oxy)quinoline; NMR (DMSO-d 6 ) 1.18 (t, 3), 1.83 (m, 1), 
2.00 (m, 3), 2.30 (m, 2), 2.60 (m, 2), 2.80 (m, 2), 3.30-3.62 (m t 8), 4.05 (q, 2), 
35 5.00 (m, 1), 7.14 (s, 1), 7.98 (d, 1), 8.40 (d, 1), 8.64 (s, 1), 8.90 (d, 1) ppm; 
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2-[i -{4-(ethoxycarbonyl)piperazin-1 -y1)carbonyl-a-carboxypropyr|aminocart>onyl-5-cyano- 
4-(1-carboxycyclobut-1-oxy)quinoline; NMR (DMSO-de) 1.18 (t, 3), 1.84 (m t 1), 
2.02 (m, 3), 2.28 (m. 2), 2.67 (m, 2), 2.78 (m, 2), 3.30-3.70 (m, 8), 4.03 (q, 2), 
5.02 (m, 1), 7.12 (s, 1), 7.96 (t, 1), 8.25 (d, 1), 8.40 (d, 1), 8.92 (d, 1) ppm; 
5 2-[1 -(4-(ethoxycartx>nyt)piperazin-1 -yl)carbonyl-3-cartx>xypropy0a 

(1-carboxycyclobut-1-oxy)quinoline; NMR (CD 3 OD) 1.30 (t, 3), 1.90 (m f 1), 2.0- 
2.30 (m, 4), 2.50 (m, 2), 2.70 (m, 1), 2.95 (m, 2), 3.40-3.85 (m, 8), 4.10 (q, 2), 
5.20 (m, 1), 7.10 (s, 1), 8.25 (m, 1), 8.45 (d, 1), 8.80 (s, 1) ppm; 
2-[l -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-CTit)oxypropyl]aminocarbony I-6- 
1 0 rarboxy-4-(1-carboxycyclobut-1-oxy)quinoline; NMR (CD 3 OD) 1 .30 (t, 3), 1 .90 

(m, 1), 2.15 (m, 3), 2.45 (m, 3), 2.50 (m, 1), 2.99 (m, 2), 3.40-3.80 (m, 8), 4.15 (q, 

2) , 5.20 (m f 1), 7.20 (s, 1), 8.10 (d, 1), 8.30 (d, 1), 9.0 (s, 1) ppm; 

2-[i -(4-(ethoxycarbonyi)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7-amino- 
4-(1-carboxycyclobut-1-oxy)quinoline; NMR (CD 3 OD) 1.25 (t, 3), 1.9-2.25 (m, 4), 
15 2.45 (nri, 2), 2.6 (m, 2), 2.95 (m, 2), 3.4-3.8 (m, 8), 4.10 (q, 2), 5.15 (m, 1), 6.8 (s, 

1), 7.0 (s, 1), 7.1 (d, 1), 8.05 (d, 1) ppm; 
2-[i -(4-(ethoxycarbony!)piperazin-1 -yl)carbony!-3-carboxypropyl]aminocarbonyl-7- 

(trifluoromethoxyH-{1-carboxycycIobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.15 (t, 

3) , 1.85 (m, 1), 2.02 (m, 3), 2.28 (m, 2), 2.58 (m, 2), 2.78 (m, 2), 3.36 (m, 4), 3.48 
20 (m, 2), 3.63 (m, 2), 4.02 (q, 2), 5.00 (m, 1), 7.06 (s f 1), 7.68 (dd, 1), 7.98 (s, 1), 

8.38 (d, 1), 8.92 (d, 1)ppm; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyi-3-(tetrazol-1 -yl)propyl]aminocarbonyl-4- 
(1-(ethoxycarbonyl)cyclobut-1-oxy)quinoIine; NMR (DMSO-cU) 1.05 (t, 3), 1.15 (t, 
3), 2.00 (m, 2), 2.15 (m, 1), 2.25 (m, 1), 2.60 (m, 2), 2.75-3.00 (m, 4), 3.25-3.61 

25 (m f 8), 4.03 (q, 2), 4.15 (q f 2), 5.05 (m, 1), 6.95 (s, 1), 7.65 (t, 2), 7.85 (t, 2), 8.05 

(d, 2), 8.25 (d, 2), 9.05 (d, 1) ppm; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(tetrazol-1 -yl)propyl]aminocarbonyl-7- 
methyl-4-(1-carboxycyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1 .1 5 (t, 3), 2.00 
(m, 2), 2.15 (m f 1), 2.25 (m, 1), 2.55 (s, 3), 2.60 (m, 2), 2.75-3.00 (m, 4), 3.25- 

30 3.61 (m, 8), 4.03 (q, 2), 4.15 (q, 2), 5.05 (m f 1), 6.95 (s, 1), 7.50 (d, 1), 7.88 (s, 

1), 8.15 (d, 2), 9.05 (d, 2) ppm; 
2-{1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

((trifluoromethyl)sulfonylamino)propyl]aminocarbonyl-7-methyl-4-(1- 
(ethoxycarbonyl)cyclobut-1-oxy)quinoline; NMR (DMSO-de) 1 .05 (t, 3), 1.15 (t, 3), 

35 1.90-2.10 (m, 4), 2.5 (s, 3), 2.60 (m, 2), 2.80 (m, 2), 3.15-3.60 (m, 10), 4.00 (q, 2), 
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4.15 (q, 2), 5.05 (m, 1), 6.95 (s t 1), 7.55 (d, 2), 7.85 (s, 1), 8.17 (d, 2), 9.03 (d, 2), 
9.41 (brt, 1)ppm; 
2-[l -(4-{ethoxycarbonyl)piperazii>1 -yi)carbonyl-3- 
((trifluoromethyl)sulfonylamino)pro^ 
5 carboxycyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1-15 (t, 3), 1.90-2.10 (m, 4), 

2.5 (s, 3), 2.60 (m, 2), 2.80 (m, 2), 3.15-3.60 (m, 10), 4.00 (q, 2), 4.15 (q, 2). 5.05 
(m, 1), 6.95 (s, 1), 7.55 (d, 2), 7.85 (s, 1), 8.17 (d, 2), 9.03 (d, 2), 9.41 (brt, 1) 
ppm; 

2-{l -(4-{ethoxycarbonyl)piperazin-1 -yl)cait)onyl-3-carboxypropyI]aminocarbonyl-6- 
10 trifluoromethoxy-4-(1-carboxycyclobut-1-oxy)quinoline; NMR (DMSO-cIq) 1-17 (t, 

3), 1.85 (m, 1), 2.02 (m, 3), 2.28 (m, 2), 2.60 (m, 2), 2.68 (m, 2), 3.40 (m, 6), 3.63 
(m, 2), 4.02 (q, 2), 4.98 (m, 1), 7.08 (s, 1), 7.85 (dd, 1), 8.10 (s, 1), 8.22 (d, 1), 
8.90 (d, 1) ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7- 
1 5 methyi-4-(1 -tetrazol-5-ylethoxy)quino!ine; NMR (DMSO-d 6 ) 1 . 1 8 (t, 3), 1 .80-1 .88 

(m, 4), 2.00 (m, 1), 2.30 (m, 2), 2.55 (s, 3), 3.35-3.65 (m, 8), 4.02 (q, 2), 5.01 (m, 

1) , 6.42 (q, 1), 7.55 (d, 1), 7.60 (d, 1), 7.88 (s, 1), 8.16 (d, 1), 8.88 (m, 1) ppm; 
and NMR (DMSO-d 8 ) 1.18 (t, 3), 1.78-1.82 (m, 4), 2.00 (m, 1), 2.30 (m, 2), 2.55 
(s, 3), 3.35-3.62 (m, 8), 4.05 (q, 2), 5.04 (m, 1), 6.44 (m, 1), 7.55 (d, 1), 7.60 (s, 

20 1), 7.88 (s, 1), 8.16 (d, 1), 8.88 (d, 1), 12.16 (s, 1) ppm; and NMR (DMSO-d 6 ) 

1.18 (t, 3), 1.78-1.90 (m, 4), 2.00 (m, 1), 2.30 (m, 2), 2.55 (s, 3), 3.35-3.65 (m, 8), 
4.02 (q, 2), 5.00 (m, 1 ), 6.45 (q, 1 ), 7.55 (d, 1 ), 7.62 (s, 1 ), 7.88 (s, 1 ), 8.16 (d, 1 ), 
8.88 (d, 1)ppm; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yi)ra^ 

25 4-(1-carboxycyclobut-1-oxy)quinoline; NMR (DMSO-d 9 ) 1.18 (t, 3), 1.85 (m, 2), 

2.00 (m, 3), 2.30 (m, 2), 2.60 (m, 2), 2.75 (s, 3), 2.80 (m, 2), 3.40 (m, 6), 3.65 (m, 

2) , 4.05 (m, 2), 5.05 (m, 1), 7.15 (s, 1), 8.10 (d, 1), 8.35 (d, 1), 8.70 (s, 1), 8.92 
(d, 1)ppm; 

2^i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyI]amin 
30 ethoxycarbonyl-4-(1-cart>oxycyclobut-1-oxy)quinoline; NMR (CD 3 OD) 1 .25 (t, 3), 

1.35 (t, 3), 2.0 (m, 2), 2.20 (m, 2), 2.45 (m, 2), 2.60 (m, 2), 2.90 (m, 2), 3.40-3.80 
(m, 8), 4.10 (q, 2), 4.40 (q, 2), 5.20 (m. 1). 7.20 (s, 1), 7.60 (d, 1), 7.85 (m, 1), 
8.20 (d, 1)ppm; 

2-[i -(4-(ethoxycarbonyl)piperaan-1 -y l)carbonyl-3-carboxypropy l]aminocarbony I-7- 
35 methyl-4-(tetrazol-5-yl)methoxyquinoline; NMR (DMSO-d 6 ) 1 . 1 3 (t, 3), 1 .81 (m, 
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1), 1.98 (m, 1). 2.37 (m, 2), 2.50 (s, 3). 2.56 (m, 2), 3.40 (m, 6), 3.62 (m, 2), 4.00 
(q, 2), 5.00 (m. 1), 5.85 (s, 1), 7.50 (dd f 1), 7.67 (s, 1), 7.85 <s, 1), 8.14 (d, 1), 
8.90 (d, 1)ppm; 
2-[1-(4-(ethoxyrarbonyl)pir^r^ 
5 4-(1-carboxycyclobut-1-oxy)quinoline; NMR (DMSOd 6 ) 1 .16 (t, 3), 1.27 (t, 2), 

1.82 (m, 1), 2.00 (m, 3), 2.28 (m, 2), 2.56 (m, 2), 2.84 (m, 4), 3.40 (m, 6), 3.64 
(m, 2), 4.03 (q, 2), 4.98 (m, 1), 7.02 (s, 1), 7.72 (dd, 1), 8.00 (d, 1), 8.02 (d, 1), 
8.85 (d, 1) ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -y!)carbonyl-3-cartx)xypropyl]aminocarbonyl-6-acetyl- 
1 0 4-<1 -carboxycyclobut-1 -oxy)quinoline; 

2-[l -(4-(ethoxycarbonyi)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminoca±ionyl-7- 

carboxy-4-(1-carboxycyclobut-1-oxy)qu!noline; NMR (CD 3 OD) 1.30 (t, 3), 2.20 
(m, 4), 2.50 (m, 2), 2.70 (m, 2), 2.95 (m, 2), 3.40-3.80 (m, 8) f 4.15 (q, 2), 5.20 (m, 

1) , 7.20 (s, 1), 8.20 (d, 1), 8.40 (d, 1), 8.75 (s, 1) ppm; 

1 5 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-6- 

aminocarbonyl-4-(1-carboxycyc!obut-1-oxy)quinoline; NMR (DMSO-de) 1.19 (t, 
3), 1.85 (m, 2), 2.00 (m, 3), 2.30 (m, 2), 2.58 (m, 2), 2.80 (m, 2), 3.40 (m, 6), 3.60 
(m. 2), 4.05 (m, 2), 5.00 (m, 1), 7.05 (s, 1), 7.60 (br s, 1), 8.15 (d, 1), 8.30 (d, 1), 
8.38 (br s, 1), 8.80 (s, 1), 8.94 (d, 1) ppm; 

20 2-[1 -{4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

methyl-4-(1-methyl-1-carboxyethoxy)quinoline; NMR (DMSO-cU) 1.15 (t, 3), 1.61 
(s, 3), 1.63 (s, 3), 1.75 (m, 1), 2.00 (m, 1), 2.5 (s, 4), 3.15-3.63 (m, 8), 4.02 (q, 2), 
5.05 (m, 1), 7.30 (s, 1), 7.50 (d, 2), 7.85 (s, 1), 8.10 (d, 1), 8.95 (d, 1) ppm; 
2-[1-(4-(ethoxyrarbonyt)piperazin-1-yl)^ 

25 dimethoxy-4-(1-carboxycycIobut-1-oxy)quinoIine; NMR (CD 3 OD) 1 .30 (t, 3), 2.20 

(m, 4), 2.45 (m, 2), 2.65 (m, 2), 2.90 (m t 2), 3.40-3.80 (m, 8), 4.0 (s, 6), 4.10 (q, 

2) , 5.20 (m, 1 ), 7.05 (s, 1 ), 7.45 (s, 1 ). 7.55 (s, 1 ) ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropy1]aminocarbonyl-7-chloro- 
6-methyl-4-(1-(ethoxycarbonyl)cyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.04 (t, 
30 3), 1.15 (t, 3), 1.82 (m, 1), 2.00 (m, 3), 2.28 (m, 2), 2.55 (s, 3), 2.60 (m, 2), 2.67 

(m, 2), 3.40 (m, 6), 3.62 (m, 2), 4.02 (q, 2), 4.15 (q, 2), 4.98 (m, 1), 6.95 (s, 1), 
8.15 (s, 1), 8.22 (s, 1), 8.83 (d, 1) ppm; 
2-[l-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropy0amin 

6-methyt-4-(1 -carboxycyclobut-1 -oxy)quinoline; NMR (DMSO-d 8 ) 1.15 (t t 3), 1.85 
35 (m, 1), 2.00 (m, 3), 2.28 (m, 2), 2.55 (s, 3), 2.57 (m, 2), 2.67 (m, 2), 3.40 (m, 6), 
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3.62 (m, 2), 4.0 (q, 2), 4.98 (m, 1), 7.00 (s, 1), 8.12 (s, 1), 8.20 (s, 1), 8.83 (d, 1) 
ppm; 

2-[i -(4-{ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-cart)oxyprop^ 

7-methyM-(1-cartx>xycyclobut-.1-oxy)quinoiine; NMR (DMSO-d 8 ) 1.15 (t 3), 1.82 
5 (m, 1 ), 2.00 (m, 3), 2.30 (m, 2), 2.52 (s, 3), 2.57 (m, 2), 2.67 (m, 2), 3.40 (m, 6), 

3.62 (m, 2), 4.02 (q, 2), 4.98 (m, 1), 7.00 (s, 1), 8.09 (s, 1), 8.21 (s, 1), 8.85 (d. 1) 
ppm; 

2^1 -(4-(ethoxycartDonyl)pipera^ 

dimethoxy^1-(ethoxycart)onyl)cydobLit-1<>xy)quinoline; NMR (CD 3 OD) 1.20 (t, 
10 3), 1 .30 (t, 3), 2.20 (m, 4), 2.45 (m, 2), 2.70 (m f 2), 3.0 (m. 2), 3.40-3.80 (m, 8), 

4.0 (s, 6) t 4.15 (q f 2), 4.25 (q, 2), 5.20 (m, 1), 7.05 (s, 1), 7.50 (s, 1), 7.60 (s, 1) 
ppm; 

2-{i -(4-(ethoxycarbony l)piperazin-1 -yl)rarbonyl-3-carboxypropyl]aminocarbonyl-7- 

methyl-4-(1-(carboxy)ethoxy)quinoHne; NMR (DMSO-d 6 ) 1 .20 (t, 3), 1.65 (d, 3), 

15 1.83 (m, 1), 2.04 (m, 1), 2.32 (m, 2), 2.56 (s, 3), 3.35-3.70 (m f 8), 4.05 (q, 2), 

5.04 (m, 1), 5.28 (m, 1), 7.37 (s, 1), 7.55 (d, 1), 7.88 (s, 1), 8.13 (d, 1), 8.90 (d f 1) 
ppm; and NMR (DMSO-d B ) 1-18 (t, 3), 1.65 (d, 3), 1.84 (m, 1), 2.00 (m, 1), 2.30 
(m, 2), 2.55 (s f 3), 3.35^3.65 (m, 8), 4.02 (q, 2), 5.01 (m, 1), 6.28 (q, 1), 7.38 (s, 
1), 7.50 (d f 1), 7.87 (s, 1), 8.12 (d, 1), 8.90 (m, 1) ppm; and NMR (DMSO-d 6 ) 

20 1.18 (t, 3), 1.65 (d, 3), 1.84 (m, 1), 2.00 (m, 1), 2.30 (m, 2), 2.55 (s, 3), 3.35-3.65 

(m, 8), 4.02 (q, 2), 5.01 (m, 1), 6.35 (q t 1), 7.36 (s, 1), 7.50 (d f 1), 7.86 (s, 1), 
8.12 (d, 1), 8.90 (m, 1)ppm; 
2-[i -(4-(ethoxycarbony1)piperazin-1 -yi)cait)onyi-3^rboxypropyl]aminoc^rbonyl-6-f!uoro- 
7-methyl-4-(1-{ethoxycarbonyl)cyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.02 (t, 

25 3), 1.18 (t, 3), 1.81 (m, 1), 2.00 (m, 3), 2.30 (m, 2), 2.48 (s, 3), 2.60 (m, 2), 2.79 

(m, 2), 3.35-3.65 (m, 8), 4.02 (q, 2), 4.15 (q. 2), 5.00 (m, 1 ), 6.85 (s, 1 ), 7.85 (d, 
1), 8.05 (d,1), 8.82 (d,1) ppm; 
2-[i -{4-(ethoxycarbonyl)piperaan-1 -yl)carbonyl-3-cartx)xypropyI]aminocarbonyl-6-fluoro- 
7-methyl-4-(1-carboxycydobut-1-oxy)quinoline; NMR (DMSO-de) 1.18 (t, 3), 1.81 

30 (m, 1), 2.00 (m, 3), 2.30 (m, 2) f 2.48 (s, 3), 2.58 (m, 2), 2.79 (m. 2), 3.35-3.62 (m, 

8), 4.05 (q, 2), 5.00 (m, 1), 7.03 (s, 1), 7.84 (d, 1), 8.05 (d, 1), 8.84 (d, 1) ppm; 
2-[1-(4-(ethoxycarbonyl)piperaz^ 

4-(1-carboxycyclobut-1-oxy)qutnoline; NMR (DMSO-d 6 ) 1.17 (t , 3), 1.87 (m, 1), 
2.00 (m, 4), 2.30 (m, 2), 2.58 (m. 2), 2.80 (m. 2), 3.40 (m, 6), 3.60 (m, 2), 4.05 
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(m, 2), 5.00 (m f 1), 7.08 (s, 1), 7.78 (m, 1), 7.92 (d, 1), 8.38 (m, 1), 8.90 (d. 1) 
ppm; 

241 -{4-{ethoxycarbonyi)piperazir>1 -yl)carbonyl-3<arboxypropynaminocartx)nyl-6K:h]or^ 
7HT»ethyl-4^1-(ethoxycar^ NMR (DMSO-d©) 1.02 (t, 

5 3), 1.15 (t, 3), 1.85 (m, 1), 2.00 (m, 3), 2.28 (m, 2), 2.54 (s, 3), 2.53 (m, 2), 2.67 

(m, 2), 3.40 (m, 6), 3.62 (m f 2), 4.02 (q, 2), 4.15 (q, 2), 4.98 (m, 1), 6.97 (s, 1), 
8.10 (s, 1), 8.23 (s, 1), 8.85 (d, 1) ppm; 
2-[1 -(4-(ethoxycarboriy l)piperazin-1 -yl)carbonyl-3-cartx)xypropyl]aminocarbonyl-7K:hlorc)- 
6-fluoro^-(1-(ethoxycarbonyl^ NMR (DMSO-d 8 ) 1.04 (t, 

10 3), 1.18 (t, 3), 1.83 (m, 1), 2.00 (m, 3), 2.30 (m, 2), 2.62 (m f 2), 2.78 (m, 2), 3.35- 

3.65 (m, 8), 4.03 (q, 2), 4.16 (q, 2), 5.00 (m, 1), 7.00 (s, 1), 8.17 (d f 1), 8.37 (d, 

1) , 8.82 (d,1)ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)caitonyl-3-carboxypropy0aminocarbonyl-7-chloro- 
6-fluort>4-(1^ai1x>xycyclobut-1-oxy)quinoline; NMR (DMSO-d e ) 1.15 (t, 3), 1.82 
15 (m, 1), 2.00 (m, 3), 2.30 (m, 2), 2.58 (m, 2), 2.79 (m, 2), 3.35-3.65 (m, 8), 4.05 (q, 

2) , 5.00 (m, 1), 7.05 (s, 1), 8.15 (d, 1), 8.35 (d, 1), 8.84 (d, 1) ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3^rt)Oxypropynaminocarbonyl-7-bromc>- 
4-(1-carboxycyclobut-1-oxy)quinoline; NMR (DMSO-cU) 1.19 (t, 3), 1.85 (m, 1), 
2.00 (m, 3), 2.28 (m t 2), 2.55 (m, 2), 2.80 (m, 2), 3.38 (m, 6), 3.62 (m, 2), 4.05 
20 (m, 2), 4.95 (m, 1), 7.05 (s, 1), 7.82 (d, 1), 8.20 (d, 1), 8.30 (s, 1), 8.90 (d, 1) 

ppm; 

241 -(4^ethoxycarbonyl)piperaz^^ 

methyl-4-(1-carboxycyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.19 (t, 3), 2.00 
(m, 2), 2.50 (s, 3), 2.50-2.60 (m, 2), 2.80 (m, 2), 3.30-3.60 (m, 8), 4.00 (q, 2), 
25 5.40 (m, 1), 6.95 (s, 1), 7.0 (d, 2), 7.88 (s t 1), 8.15 (d, 1), 9.25 (d, 1) ppm; 

2-[i -(4-(ethoxycarbony l)piperazin-1 -yl)carbonyl-3-cartx)xypropyl]aminocarbonyl-7- 

methoxy-4-(1-(ethoxycarbonyl)cyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.02 (t, 

3) , 1.18 (t, 3), 1.82 (m, 1), 2.00 (m, 3), 2.30 (m, 2), 2.58 (m, 2), 2.79 (m, 2), 3.35- 
3.65 (m, 8), 3.93 (s, 3), 4.05 (q, 2), 4.13 (q, 2), 5.00 (m, 1), 6.88 (s, 1), 7.30 (d, 

30 1), 7.43 (s, 1), 8.16 (d, 1), 8.84 (d, 1) ppm; 

2-[1^4-(ethoxycarbonyl)piperazin-1-yl)ra^ 

hydroxy^(1-(ethoxycarbonyl)cyclobut-1-<>xy)quinoline; NMR (DMSO-d 6 ) 1.02 (t, 
3), 1.15 (t t 3), 1.82 (m, 1), 2.00 (m t 3), 2.28 (m, 2), 2.55 (m, 2), 2.77 (m, 2), 3.30- 
3.65 (m f 8), 4.02 (q, 2). 4.15 (q, 2), 4.96 (m, 1), 6.80 (s, 1), 7.20 (d, 1), 7.27 (s, 

35 1 ), 8. 1 0 (d, 1 ), 8.84 (d, 1 ) ppm; 
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2-[i -(4-{ethoxycarbonyi)pip8ra2in-l -yl)rarbony^^^rboxypropyl]aminocartXDnyl-7- 

hydroxy-4-(1-carboxycyclobut-1-oxy)quinoline; NMR (DMSO-de) 1.15 (t, 3), 1.82 
(m, 1), 2.00 (m, 3), 2.28 (m. 2), 2.56 (m, 2), 2.76 (m, 2), 3.35-3.65 (m f 8), 4.02 (q, 

2) , 4.96 (m, 1), 6.86 (s, 1), 7.20 (d, 1), 7.28 (s, 1), 8.09 (d, 1), 8.85 (d, 1) ppm; 
5 2-{1 -(4-{ethoxycarbonyi)piperazin-1 -yi^rbonyl-a-carboxypropyllaminocartXDnyl-ej- 

dimethy1^(1-(ethoxycarto^ NMR (DMSO-de) 1.05 (t, 

3) , 1.15 (t, 3), 1.82 (m, 1), 2.00 (m, 3), 2.28 (m, 2), 2.46 (s, 6), 2.57 (m, 2), 2.79 (m, 

2) , 3.40 (m, 6), 3.62 (m, 2), 4.05 (q, 2), 4.12 (q, 2), 4.98 (m, 1), 6.92 (s. 1), 7.92 (s, 
1), 8.02 (s, 1), 8.92 (d, 1)ppm; 

1 0 2-[1 -(4-(ethoxycart)onyt)piperazln-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-6 f 7- 

dimethyl-4-(1-carboxycyclobut-1-oxy)quino[ine; NMR (DMSO-de) 1.15 (t, 3), 1.81 
(m, 1), 2.00 (m. 3), 2.28 (m, 2), 2.45 (s, 6), 2.55 (m, 2), 2.75 (m, 2), 3.40 (m, 6), 
3.62 (m, 2), 4.05 (q, 2), 5.00 (m, 1), 6.98 (s, 1 ), 7.98 (s, 1), 8.14 (s, 1), 8.84 (d, 1) 
ppm; 

15 2-[1-(4-(ethoxycarbonyl)piperazin-1-y0^ 

6-methoxy-4-(1-(ethoxycarbonyl)cyclobut-1-oxy)quinoline; NMR (DMSO-d Q ) 1 .08 
(t, 3), 1.17 (t, 3), 1.82 (m, 1), 2.00 (m, 3), 2.28 (m, 2), 2.62 (m, 2), 2.70 (m, 2), 
3.40 (m, 6), 3.60 (m, 2), 4.02 (q, 2), 4.04 (s, 3), 4.15 (q, 2), 4.98 (m, 1), 6.95 (s, 
1), 7.58 (s, 1), 8.18 (s, 1) f 8.78 (d, 1) ppm; 

20 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)c»rbonyl-3-carboxypropy!]aminocarbonyI-7-chloro- 
6-methoxy-4-{1-carboxycyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.17 (t, 3), 
1.82 (m, 1), 2.00 (m, 3), 2.28 (m, 2), 2.58 (m, 2). 2.76 (m, 2), 3.38 (m, 6), 3.62 
(m, 2), 4.02 (q, 2), 4.04 (s, 3), 4.98 (m, 1), 7.02 (s, 1), 7.60 (s, 1), 8.18 (s, 1), 8.80 
(d, 1)ppm; 

25 241-(4-(ethoxycarbony1)piper^ 

dichloro-4-(1-carboxycyclobut-1-oxy)quinoline; NMR (CD 3 OD) 1.26 (t, 3), 2.0 (s, 

3) , 2.1-2.2(m, 4), 2.4 ( m, 2), 2.6(m, 2), 2.9 (m, 2), 3.5-3.8 (m, 8), 4.10 (q, 2), 
5.18(m, 1), 7.2 (s, 1), 8.25 (s, 1), 8.42 (s, 1) ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)rariDonyl-3-carboxypropyl]aminocarbonyl-7- 
30 methyl^-(1-(ethoxycarbonyl)propoxy)quinoline; NMR (DMSO-d 6 ) 1.05 (t, 3), 1.15 

(m, 6), 1.82 (m, 1), 2.04 (m t 3), 2.28 (m, 2), 2.53 (s, 3), 3.38 (m, 6), 3.64 (m, 2), 
4.05 (q, 2), 4.18 (q, 2), 5.00 (m, 1), 5.28 (m, 1), 7.36 (s, 1), 7.52 (dd, 1), 7.88 (s t 
1),8.15(d, 1), 8.90 (d,1) ppm; 
2-[i-(4-(ethoxycarbonyi)piperazin-1-yl)carbonyl-3-carboxypropyqam 
35 methyi^H1-carboxypropoxy)quinoline; NMR (DMSO-de) 1.15 (t, 3), 1 .25 (t, 3), 
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1.82 (m, 1), 2.05 (m, 3), 2.30 (m, 2), 2.53 (s, 3), 3.42 (m, 6), 3.64 (m, 2), 4.05 (q, 

2) , 5.02 (m, 1), 5.12 (m, 1), 7.35 (s, 1), 7.52 (dd, 1), 7.88 (s, 1), 8.14 (d, 1), 8.90 
(d,1)ppm; 

2-{1 ^4-(ethoxycarbonyl)piperazin-1 -yl)carb onyl-3-cartK)xypropynaminocarbonyl-7- 
5 methyl^1-<ethoxycartXDnyl)-2-methy1propoxy)quino!ine; NMR (DMSO-de) 1 .05 

(m, 9), 1.82 (m, 1), 1.85 (m, 1), 2.05 (m, 1), 2.25 (m, 2) t 2.35 (m, 1), 2.52 (s, 3), 
3.42 (m, 6), 3.64 (m, 2), 4.04 (q, 2), 4.15 (q, 2), 5.02 (m f 1), 5.13(m. 1), 7.33 (s, 
1), 7.55 (d, 1), 7.88 (s, 1), 8.15(d, 1), 8.88 (d, 1) ppm; 
2-[i -(4-(ethoxycart3onyl)p^ 
10 methyl-^1-carboxy-2-methylpropoxy)quino!ine; NMR (DMSOd 6 ) 1.10 (t, 6), 1.15 

(t, 3), 1.82 (m, 1), 1.85 (m, 1), 2.05 (m, 1), 2.30 (m, 2), 2.35 (m, 1), 2.53 (s, 3), 
3.40 (m, 6), 3.64 (m, 2), 4.03 (q, 2), 5.00 (m, 2), 7.35 (s, 1), 7.52 (d, 1), 7.88 (s, 
1), 8.1 (d, 1), 8.92 (d, 1) ppm; 
2~[1 -(4-(ethoxycait>onyl)piperazin-1 -ylJcarbonyl-S-carboxypropylJaminocarbonyl-ej- 
1 5 difluoro-4-(1 -carboxycyc!obut-1 -oxy)quinoline; NMR (CD 3 OD) 1 .26 (t, 3), 2.0 (s, 

3) , 2.1-2.25 (m, 4), 2.45 ( m, 2), 2.65 (m, 2), 2.95 (m, 2) f 3.45-3.80 (m, 8), 4.15 
(q, 2), 5.2(m, 1), 7.2 (s, 1), 7.96 (dd, 1), 8.10 (dd, 1) ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-^arboxypropyl]aminocarbonyi-5-fluoro- 
6-methyl-4-(1-carboxycycIobut-1oxy)quinoline; NMR (CD 3 OD) 1.25 (t, 3), 2.0 (m, 
20 1), 2.05-2.20 (m, 4), 2.45 ( m, 2), 2.5 (s, 3), 2.65 (m, 2), 2.95 (m, 2), 3.4-3.8 (m, 

8), 4.15 (q. 2), 5.1(m, 1), 7.1 (s, 1), 7.65 (d, 1), 8.18 (d, 1) ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)rarbonyl-3-rarboxypropyl]aminocarbonyl-5-fluoro- 

6- methy!-4-(1-(ethoxycarbonyl)cyclobut-1-oxy)quinoline; NMR (CD 3 OD) 1.15 (t, 
3), 1.3 (t, 3), 2.0 (m, 1), 2.05-2.25 (m, 3), 2.45 ( m, 2), 2.55 (s, 3), 2.65 (m, 2), 

25 2.90 (m, 2), 3.4-3.8 (m, 8), 4.15 (q, 2), 4.21 (q, 2), 5.2(m, 1), 7.06 (s, 1), 7.7 (d, 

1), 8.2 (d, 1)ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)cartonyl-3-(emoxycarbonyi)propy0aminocarbonyl- 

7- methyi-4-(1-(ethoxycarbonyi)cyclobut-1-oxy)quinoline; NMR (CDCI 3 ) 1.18 (t, 3), 
1.25 (m, 6), 1.90-2.25 (m, 4), 2.93-2.65 (m f 7), 2.90-3.00 (m, 2), 3.40-3.80 (m, 8), 

30 4.10-4.23 (m f 6), 5.21 (m, 1), 7.03 (s, 3), 7.40 (d, 1), 7.85 (s, 1), 8.18 (d, 1), 8.93 

(d, 1)ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 - 

methy!ethoxycarbonyl)propyf]aminocarbonyl-7-methyl-4-(1- 
(ethoxycarbonyl)cyclobut-1 -oxy)quinoline; 
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2-{i -(4-(ethoxycartx>nyi)piperazin-1 -yl)c»rbonyl-3-^rboxypropyl]aminocarbonyJ-6, 7- 

dich!oro-4-(1-(ethoxycarto^ NMR (CD 3 OD) 1.16 (t, 3), 

1.25 (t. 3). 2.0 (m, 1), 2.18 (m, 3), 2.46 (m, 2), 2.70 (m, 2), 2.95 (m, 2), 3.4-3.8 
(m, 8), 4.15 (q, 2), 4.25 (q, 2), 5.2 (m, 1), 7.1 (s, 1), 8.3 (s, 1), 8.4 (s, 1) ppm; 

5 2-{1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(ethoxycarbonyl)propynamino(^ttony^ 
6-fluorc^7-methyt-4-(1-(etho^ NMR (CDCI 3 ) 

1.18 (t, 3). 1.25 (m, 6), 1.94 (m, 1), 2.03^2.24 (m, 3), 2.41-2.52 (m, 5), 2.62 (m, 2), 
2.93 (m. 2), 3.41-3.78 (m, 8), 4.11^.26 (m, 6), 5.21 (m, 1), 7.07 (s, 1), 7.82 (d, 1), 
7.93 (d,1), 8.86 (d, 1)ppm; 

10 2-[1-(4-(ethoxycaroonyl)piper^ 

6- fluorch7-methy»^1-carboxycydobut-1-oxy)quin NMR (DMSO-dg) 1.09 (t, 
3), 1.17 (t, 3), 1.84 (m. 1), 2.94-2.07 (m, 3), 2.36 (m, 2), 2.48 (s, 3), 2.56 (m, 2), 
2.77 (m, 2), 3.2&-3.64 (m, 8), 3.98 (q, 2), 4.02 (q, 2), 4.98 (m, 1), 7.01 (s, 1), 7.84 
(d, 1), 8.05 (d, 1), 8.83 (d, 1) ppm; 

15 2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1- 
methylethoxycarbonyl)propyl]am 

carboxycyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.06-1.18 (m, 9), 1.84 (m, 1), 
2.94-2.07 (m, 3), 2.36 (m, 2), 2.48 (s, 3), 2.57 (m, 2), 2.77 (m, 2), 3.28-3.64 (m, 
8), 4.02 (q, 2), 4.83 (m, 1), 4.98 (m, 1), 7.01 (s, 1), 7.84 (d, 1), 8.05 (d, 1), 8.82 
20 (d, 1)ppm; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)rarbonyl-3-(ethoxycartx>n 

7- methyl-4-(1-carboxycydobut-1-oxy)quinoiine; NMR (DMSO-de) 1.10 (t, 3), 1.18 
(t, 3), 1.85 (m t 1), 2.00 (m, 3), 2.35 (m, 2), 2.41-2.60 (m, 2), 2.78 (m, 2), 3.30- 
3.62 (m f 8), 4.00 (m, 4), 5.00 (m, 1), 6.98 (s t 3), 7.50 (d, 1) t 7.83 (s, 1), 8.15 (d, 

25 1),8.82(d, 1)ppm; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyI-3-(1- 

methy!ethoxycarbonyl)propynaminoc^rbonyl-7-methyl-4-(1 -carboxycydobut-1 - 
oxy)quinoline; NMR (DMSO-de) 1.05-1.20 (m, 9), 1.79-1.93 (m t 1), 2.00 (m, 3), 
2.30 (m, 2) t 2.51 (m, 4), 2.78 (m, 2), 3.23-3.61 (m, 10), 4.02 (q, 2), 4.82 (m, 1), 

30 4.98 (m, 1 ), 6.98 (s, 1 ), 7.53 (d, 1 ), 7.85 (d, 1 ), 8.82 (d, 1 ) ppm; 

2-[1-(4-(ethaxycarbony^ 

6-chloro-7-methyl-4-(1-(ethoxycarbonyl)cyclobut-1-oxy)quinoline; NMR (DMSO- 
d 8 ) 1.12 (t, 3), 1.16 (t f 3), 1.18 (t, 3), 1.86 (m, 1), 1.96 (m, 2), 2.32 (m, 2), 2.56 (s, 
3), 2.60 (m, 2), 2.80 (m, 2), 3.40 (m, 10), 3.98 (q, 2), 4.00 (q, 2), 4.16 (q, 2), 5.00 

35 (m, 1), 6.96 (s, 1), 8.12 (s, 1), 8.22 (s, 1), 8.82 (d f 1) ppm; 
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2-{1 -{4-(ethoxycarbony1)piperazin-1 -yl)carbonyl^ethoxycait»nyl)propyQaminoc»rlx)nyl- 

6- chlorth7-m8thyl^lK:arboxycydobut-1^xy)quinolin6; NMR (DMSO-d 8 ) 1.12 (t, 
3), 1.16 (t 3), 1.86 (m, 1), 1.96 (m, 2), 2.02 (m, 3), 2.36 (m, 2). 2.56 (s f 3), 2.58 
(m, 2), 3.40 (m, 10), 4.02 (q. 2), 4.08 (m, 2), 5.00 (m, 1), 7.00 (s, 1), 8.18 (s, 1), 

5 8.22 (s, 1), 8.84 (d, 1)ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyl-3-(1- 
methylethoxycart)onyi)pro 

carboxycyclobut-1-oxy)quinoline; NMR (DMSO-d e ) 1.12 (d, 6), 1.20 (m, 5), 1.96 
(m, 1), 2.56 (s, 3), 2.64 (m, 2). 2.76 (m t 2), 3.40 (m, 9), 2.75 (m, 2), 3.64 (m, 2), 
1 0 4.05 (q, 2), 4.82 (m. 1 ), 5.00 (m. 1 ), 7.00 (s. 1 ), 8.1 8 (s, 1 ), 8.24 (s, 1 ). 8.84 (d, 1 ) 

ppm; 

2-[i-(4-(ethoxycarbonyl)pfc^ 

7- ch!oro-4-(1-(ethoxycarbonyl)cyc!obut-1-oxy)quinoIine; 
2-[1-(4-(ethoxycarbonyl)piperazin-1^ 

1 5 7-chloro-4-(1 -carboxycyclobut-1 -oxy)quinoline; 

2~[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(ethoxycarbonyl)propyl]anriinocarbonyl- 
6,7-dimethyl-4-(1-(ethoxycarbonyl)cyclobut-1-oxy)quinoIine; NMR (DMSO-d 6 ) 
1 .02 (t, 3), 1 .09 (t, 3), 1 . 1 8 (t, 3) t 1 .85 (m, 1 ) f 2.02 (m, 3), 2.35 (m, 2), 2.42 (br s, 
6), 2.58 (m, 2), 2.80 (m. 2), 3.23-3.62 (m, 8), 3.95-4.05 (m, 4), 4.15 (q, 2), 5.00 

20 (m, 1), 6.92 (s t 1), 7.83 (s, 1), 7.99 (s, 1), 8.80 (d, 1) ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(ethoxycarbonyl)propyt]aminocarbonyl- 
6,7-dimethyl-4-(1-carboxycyclobut-1-oxy)quinoline; NMR (DMSO-d 6 ) 1.08-1.20 
(m, 6), 1.81 (m, 1), 2.00 (m, 2), 2.25-2.40 (m, 12), 2.78 (m, 2), 3.25-3.80 (m, 8), 
4.00 (m. 4), 5.00 (m, 1), 8.97 (s, 1), 7.82 (s, 1), 7.98 (s, 1), 8.82 (d, 1) ppm; 

25 2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1- 

methyIethoxycarbonyl)propyl]aminocarbonyl-6,7-dimethyl-4-(1-carboxycyciobut- 
1-oxy)quinoIine; NMR (DMSO-d 6 ) 1.03-1.20 (m, 9), 1.81 (m, 1), 2.00 (m, 2), 2.30- 
2.40 (m, 12), 2.78 (m, 2), 3.20-3.40 (m, 8), 4.02 (m, 2), 4.83 (m, 1), 5.00 (m, 1), 
8.97 (s, 1), 7.82 (s, 1), 7.98 (s, 1), 8.80 (d, 1) ppm; 

30 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y l)carbonyl-3-(1 - 
methylethoxycarbonyl)propyqaminrc^ 
oxy)quinoline; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(ethoxycarbonyl)propyl]aminocarbonyl- 
6,7-didiloro-4-(1-carboxycyclobut-1-oxy)quinoline; NMR (CD 3 OD) 1.20 (t, 3), 
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1.30 (t, 3), 2.0 (m, 1), 2.20 (m, 3), 2.45 (m, 2), 2.70 (m, 2), 2.95 (m, 2), 3.40-3.80 
(m, 8), 4.10 (m, 4), 5.20 (m, 1), 7.20 (s, 1), 8.30 (s, 1), 8.40 (s, 1) ppm; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)cart>onyl-3-{1 - 
methy!ethoxyc«rbonyl)propy^^ 
5 oxy)quinoline; NMR (CD 3 OD) 1.25 (m, 9), 2.0 (m, 1), 2.20 (m, 3), 2.40 (m, 2). 

2.65 (m, 2), 2.95 (m, 2), 3.40-3.80 (m, 8), 4.10 (q, 2), 4.95 (m, 1), 5.15 (m f 1), 
7.20 (s, 1), 8.25 (s, 1), 8.40 (s, 1) ppm; 
2^1-(4-(ethoxycarbonyl)piperazin-1-yI)ra^ 

67-dichloro^1-{ethoxycarbonyl)cycIobiJt-1-oxy)quinoline; NMR (CDCI3) 1.20 (t, 
10 3), 1 .30 (t, 6), 1 .95 (m, 1 ), 2.05-2.25 (m, 3), 2.45 (m, 2), 2.65 (m f 2), 2.95 (m, 2), 

3.40-3.80 (m f 8), 4.20 (q, 4), 4.25 (q, 2), 5.20 (m, 1), 7.10 (s, 1), 8.25 (s, 1), 8.40 (s. 
1), 8.85 (d,1) ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyi-3-carboxypropyl]aminocarbony I-7- 

methyl-4-(1-methyl-1-(ethoxycarbonyl)ethoxy)quino!ine; NMR (DMSOkJ 6 ) 1.08 (t, 
15 3), 1.16 (t, 3), 1.74 (s, 6), 1.82 (m, 1), 2.00 (m, 1), 2.28 (m, 2), 2.52 (s, 3), 3.40 

(m, 2), 3.62 (m, 2), 4.04 (q, 2), 4.14 (q, 2), 5.02 (m, 1), 7.18 (s, 1), 7.50 (dd, 1), 

7.86 (s, 1), 8.08 (d, 1), 8.86 (d, 1) ppm; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(ethoxycarbonyl)propyI]aminocarbonyl- 

7-methyl-4-(1-methyl-1-carboxyethoxy)quinoline; NMR (DMSO-d 6 ) 1.98 (t, 3), 
20 1.22 (t, 3), 1.80 (br s, 6), 1.98 (m, 1), 2.15 (m, 1), 2.42 (m, 2), 2.61 (s, 3), 3.38- 

3.70 (m, 8), 4.08 (m, 4), 5.10 (m, 1), 7.18 (s, 1), 7.59 (d, 1), 7.97 (s, 1), 8.19 (d, 

1), 8.99 (d, 1)ppm; 

2-[i -(4-{ethoxycarbonyI)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-6- 

methylthic>4-(1-(ethoxycarbonyl)cyclobut-1-oxy)quinoline; NMR (CD 3 OD) 1.20 (t, 
25 3), 1 .25 (t, 3), 1 .95 (m, 1 ), 2.20 (m, 3), 2.40 (m, 2), 2.65 (s, 3), 2.70 (m, 2), 2.95 

(m, 2), 3.40-3.80 (m, 8), 4.10 (q f 2), 4.20 (q, 2), 5.20 (m, 1), 7.10 (s, 1), 7.70 (m, 
1), 8.0 (m, 2) ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyI]aminocarbonyl-6- 

methy1thlo-4-<1-carboxycyciobut-1-oxy)quinoline; NMR (CD 3 OD) 1.30 (t, 3), 2.0 
30 (m, 1), 2.20 (m, 3), 2.40 (m, 2), 2.60 (s, 3), 2.70 (m, 2), 2.95 (m, 2), 3.40-3.80 (m, 

8), 4.10 (q, 2), 5.20 (m, 1), 7.20 (s, 1), 7.70 (d, 1), 8.0 (m, 2) ppm; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

methyl-4-{1-cyclohexyi-1-carboxymethoxy)quinoline; NMR (CD 3 OD) 1.25 (t, 3), 
1.30-1.40 (m, 4), 1.55 (m, 1), 1.75 (m, 1), 1.85-2.00 (m, 5), 2.20 (m, 2), 2.50 (m, 
35 2), 2.60 (s, 3), 3.40-3.80 (m, 8), 4.15 (q, 2), 4.95 (m, 1), 5.20 (m, 1), 7.45 (s, 1), 
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7.55 (d, 1), 7.90 (s, 1), 8.25 (d, 1) ppm and NMR (CD 3 OD) 1.25 (t, 3), 1.30-1.40 
(m, 4), 1.55 (m, 1), 1.75 (m. 1), 1.90-2.00 (m, 5), 2.20 (m, 2), 2.45 (m, 2), 2.60 (s, 
3), 3.40-3.80 (m, 8), 4.15 (q, 2), 4.95 (m, 1), 5.20 (m, 1), 7.45 (s, 1), 7.55 (m, 1), 
7.90 (s, 1), 8.20 (m. 1)ppm; 
5 2-[1-(4-(ethoxycarbonyt)pipera^ 

methyf-4-(1-<ydohexyM-<^ NMR (CD 3 OD) 

1 .20 (t, 3), 1 .25 (m, 4), 1 .50 (m, 1 ), 1 .70 (m, 1 ), 1 .80 (m, 4), 1 .90 (m, 1 ), 2.1 0 (m, 
2), 2.40 (m, 2). 2.55 (s, 3), 3.40-3.80 (m, 8), 3.70 (s, 3), 4.05 (q, 2), 5.05 (m, 1), 

5.15 (m, 1), 7.45 (s, 1), 7.55 (d, 1), 7.85 (s, 1), 8.20 (d, 1) ppm and NMR (CD 3 
10 OD) 1.22 (t, 3), 1.25 (m, 4), 1.45 (m, 1), 1.70 (m, 1), 1.90 (m, 4), 2.0 (m, 1), 2.20 

(m f 2), 2.45 (m, 2), 2.60 (s, 3), 3.40-3.80 (m f 8), 3.78 (s, 3), 4.10 (q, 2). 5.10 (m, 

1), 5.25 (m, 1), 7.50 (s, 1), 7.60 (d, 1), 7.90 (s, 1), 8.25 (d, 1) ppm; 
2-[i -{4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

methyl-4-<1-(methoxycarbonyl)cyclobut-1-oxy)quinoline; NMR (DMS0-d 6 ) 1.18 (t, 
15 3), 1 .82 (m, 1 ), 2.00 (m, 3), 2.30 (m f 2), 2.56 (s, 3), 2.59 (m, 3), 2,80 (m, 2), 3.30- 

3.50 (m, 6), 3.60 (m, 2), 3.64 (s, 3), 4.04 (q, 2), 4.98 (m, 1), 6.92 (s, 1), 7.55 (d, 

1), 7.90 (s, 1), 8.17 (d, 1), 8.87 (d, 1) ppm; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

methyI-4-(1 -(1 -methylethoxycarbonyl)cydobut-1 -oxy)quinoline; 
20 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)caroonyl-3-carooxypropy!]amjnocarbonyl-6-ch!oro- 

7-methyl^-(1-methyl-1-(ethoxycarbonyl)ethoxy)quinoline; NMR (DMSO-de) 1.18 

(t, 3), 1.26 (t, 3), 1.74 (s, 6), 1.82 (m, 1), 2.00 (m, 1), 2.30 (m, 2), 2.54 (s, 3), 3.40 

(m, 2). 3.62 (m f 2), 4.04 (q, 2), 4.16 (q, 2), 5.52 (m, 1), 7.10 (s, 1), 8.1 (s, 1), 8.18 

(s, 1), 8.82 (d, 1)ppm; 

25 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aniinocarbonyl-6-chIoro- 
7-methyl-4-(1-methyl-1-carboxyethoxy)quinoline; NMR (DMSO-d 6 ) 1.18 (t, 3), 
1.72 (2s, 6), 1.84 (m, 1), 2.00 (m, 1), 2.30 (m, 2), 2.54 (s ? 3), 3.36 (m, 1), 3.40 
(m, 1), 3.48 (m, 1), 3.64 (m, 1), 4.06 (q, 2), 5.02 (m t 1), 7.30 (s, 1), 8.08 (s, 1), 

8.16 (s, 1), 8.86 (d, 1)ppm; 

30 2-[(4-(emoxyc^rbonyl)piperazin-1-yl)carbonylmethyl]aminocarbonylquinoline; NMR 

(DMSO-de) 1.17 (t, 3), 3.34-3.57 (m, 8), 4.06 (q, 3), 4.28 (d, 2), 7.74 (t, 1), 7.90 (t, 
1), 8.06-18 (m, 3), 8.60 (d, 1), 8.98 (t, 1) ppm; 
2-[(4^ethoxycarbonyl)piperazin-^ 

NMR (DMSO-d 6 ) 1.18 (t, 3), 3.30-3.48 (m, 8), 4.04 (q, 2), 4.20 (d, 2), 6.75 (m, 1), 

35 7.40 (m, 1 ), 7.70 (t, 1 ), 7.92 (d, 1 ), 8.06 (d, 1 ) ppm; 
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2^(4^ethoxycaitonyl)piperaarh1 

2^(4^n-propylsulfonyl)pipei^i>1 

NMR (DMSO-cfe) 0.94 (t, 3), 1.67 (m, 2), 3.02 (t, 2), 3.10-3.35 (m, 4), 3.57 (m, 4) f 
4.13 (s, 3), 4.26 (d, 2), 7.60 (s, 1), 7.66 (t, 1), 7.84 (t, 1), §,04 (d, 1), 8.19 (d, 1), 
5 8.96 (t 1)ppm; 

2-[(4-(2,5-dibromophenyl)sulfonyIpipe^ 

methoxyquinoline; NMR (DMSO-d 6 ) 3.20-3.30 (m, 4), 3.58 (m, 4), 4.10 (s, 3), 
4.25 (d t 2), 7.57 (s, 1), 7.64 (t, 1), 7.80 (m, 3), 8.02 (d t 1), 8.06 (s, 1), 8.18 (d, 1), 
8.94 (t, 1)ppm; 

1 0 2-[(4-(2,6-difluorophenyl)sulfonylpiperazin-1 -yl)carbonylmethyI]amincx:art)ony!-4- 

methoxyquinoline; NMR (DMSO-d 6 ) 3.10-3.20 (m, 4), 3.60 (m, 4), 4.10 (s, 3), 
4.23 (d, 2), 7.34 (t, 1), 7.58 (s, 1), 7.64 (t, 1), 7.7S7.82 (m, 2), 8.02 (d, 1), 8.18 
. (d t 1),8.88(t, 1)ppm; 
2-[(4-<3-bromophenyl)caifconyl^ 
1 5 methoxyquinoline; 

2-[(4^4-ethylphenyl)carbon^ 

methoxyquinoline; NMR (DMSO-d e ) 1.18 (t, 3), 2.60 (m, 2), 3.30-3.65 (m t 8), 4.12 
(s, 3), 4.24 (d, 2), 7.26 (d, 2), 7.35 (d, 2), 7.60 (s, 1), 7.64 (t, 1), 7.83 (t, 1), 8.04 
(d, 1), 8.18 (d, 1), 8.94 (t t 1) ppm; 
20 2-[(4-(4-n-propylphenyl)carbonylpipe^ 

methoxyquinoline; NMR (CDCI 3 ) 0.94 (t, 3), 1 .65 (m, 2), 2.62 (t, 2), 3.50-3.80 (m, 
8), 4.15 (s, 3), 4.38 (d, 2), 7.24 (d, 2), 7.36 (d, 2), 7.56 (t, 1), 7.65 (s, 1), 7.75 (t, 
1), 8.08 (d, 1), 8.23 (d, 1), 9.08 (t, 1) ppm; 
2-[(4-{4-n-buty!phenyl)carbonylpipera 
25 methoxyquinoline; 

2-[(4-(phenoxymethyl)c^rbonylpipera^ 

methoxyquinoline; NMR (DMSO-d 8 ) 3.40-3.60 (m, 8), 4.13 (s, 3), 4.26 (d, 2), 4.84 
(s, 2), 6.93 (m, 3), 7.26 (m, 2), 7.60 (s, 1), 7.64 (t, 1), 7.83 (t, 1), 8.06 (d, 1), 8.18 
(d, 1), 8.94 (t f 1) ppm; 
30 2-[(4-(2,2-dimethy1propyl)carbonyl 

methoxyquinoline; NMR (CDCI 3 ) 1.07 (s, 9), 2.32 (s, 2), 3.53-3.77 (m, 8), 4.15 (s, 
3), 4.38 (d f 2), 7.57 (t, 1), 7.65 (s, 1), 7.74 (t, 1), 8.09 (d, 1), 8.13 (d, 1), 9.09 (t, 1) 
ppm; 

2-[(4-(2-ethoxycarbonylethyl)carbon^ 
35 methoxyquinoline; NMR (DMSO-d 8 ) 1 .1 5 (t, 3), 2.51 (m, 2), 2.60 (m, 2), 3.44-3.56 
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(m, 8), 4.01 (q, 2), 4.11 (s, 3), 4.27 (d, 2), 7.57 (s, 1), 7.64 (t, 1). 7.83 (t, 1), 8.04 

(d, 1), 8.18 (d, 1), 8.94 (t, 1) ppm; 
2-[(4^/>propyt)cartx)nylpiperazirh1-yl)carbonylmethy0am 

methoxyquinoline; NMR (DMSO-cU) 0.86 (t, 3), 1.51 (m, 2), 2.30 (m, 2), 3.40-3.58 
5 (m f 8), 4.14 (s. 3), 4.27 (d, 2), 7.60 (s, 1), 7.64 (t, 1), 7.83 (t, 1), 8.04 (d, 1), 8.18 

(d,1), 8.96 (t,1) ppm; 
2-[(4-(n-pentyljcarbonylpipera^ 

methoxyquinoline; NMR (DMSO-d 6 ) 0.82 (t, 3), 1 .23 (m, 6), 1.44 (m, 2), 2.30 (m, 

2) , 3.40-3.56 (m f 8), 4.12 (s, 3), 4.25 (d, 2), 7.60 (s, 1), 7.64 (t, 1), 7.83 (t, 1), 
10 8.04 (d, 1), 8.18 (d, 1), 8.94 (t, 1) ppm; 

2-[(4Kfuran-2-yl)carbonyIpiperazin-1^ 

methoxyquinoline; NMR (CDCI 3 ) 3.63 (m, 2), 3.83 (m, 6), 4-14 (s, 3), 4.39 (d, 1), 
6.53 (m, 1), 7.08 (d, 1), 7.53 (d, 1), 7.57 (t, 1), 7.65 (s, 1), 7.74 (t, 1), 8.09 (d, 1), 
8.13 (d, 1), 9.10 (t, 1) ppm; 
1 5 2-[(4-(thien-2-yl)carbonylpiperazin-1 -yl)carbonylmethyr|aminocarbonyl-4- 

methoxyquinoline; NMR (CDCI 3 ) 3.63 (m, 2), 3.83 (m, 6), 4.14 (s, 3), 4.38 (d, 1), 
7.08 (m, 1), 7.35 <d, 1), 7.52 (d, 1), 7.58 (t, 1), 7.66 (s, 1), 7.74 (t, 1), 8.09 (d, 1), 
8.13 (d, 1), 9.08 (t, 1) ppm; 
2-[(4-(2-phenylcyclopropyl)carbonylpiperazin-1-yl)carbonyimethyl]aminocarbonyl-4- 
20 methoxyquinoline; 

2^(4-(2-bromch5-methoxyphenyl)car^^ 

4-methoxyquinoline; NMR (DMSO-d 6 ) 3.10-3.20 (m, 2), 3.48-3.72 (m, 6), 3.75 (s, 

3) , 4.10 (s, 3), 4.25 (d, 2), 6.85 (m, 2), 7.57-7.66 (m, 3), 7.83 (m, 1), 8.02 (d, 1), 
8.18 (d f 1), 8.96 (t. 1)ppm; 

25 2-[(4-(/>butyl)carbonylpiperazirv1-yl^ 

NMR (DMSO-d 6 ) 0.82 (t, 3), 1.23 (m, 4), 1.44 (m, 2), 2.30 (m, 2), 3.40-3.60 (m, 

8), 4.12 (s, 3), 4.25 (d, 2), 7.60 (s, 1), 7.64 (t, 1), 7.83 (t, 1), 8.04 (d, 1), 8.18 (d, 

1), 8.94 (t, 1)ppm; 
2-[(4-{3-trffluoromethoxyphenyl)carto 
30 methoxyquinoline; NMR (CDCI 3 ) 3.52-3.94 (m, 8), 4.15 (s, 3), 4.39 (d, 2), 7.25- 

7.41 (m, 3), 7.48 (d, 1), 7.58 (t, 1), 7.64 (s, 1), 7.75 (t, 1), 8.08 (d, 1), 8.13 (d. 1), 

9.08 (t, 1) ppm; 
2-[(4-((1 ,1-dimethylethy1)ami^ 

methoxyquinoline; NMR (DMSO-d 6 ) 1.23 (s, 9), 3.24-3.33 (m, 4), 3.44 (m, 4), 
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4.12 (s, 3), 4.14 (d, 2), 5.88 (s, 1), 7.57 (s, 1), 7.64 (t, 1), 7.83 (t, 1), 8.03 (d, 1), 

8.17 (d f 1), 8.92 (t, 1)ppm; 
2-[(4-<(1 HTiethyIethyl)aminocarbqnyl)piperazin-1 -yl)carbc^ylmethyQaminocarbonyl-4- 

methoxyquinoline; NMR (CDCI 3 ) 1.17 (d, 6), 3.36-3.78 (m, 8), 3.98 (m, 1), 4.12 
5 (s, 3), 4.36 (d, 3), 7.58 (t, 1 ), 7.66 (s, 1 ), 7.75 (t, 1 ) ppm; 

2^(4-((n-propyl)aminocarbony1)piperazi^ 

methoxyquinoline; NMR (DMSO-de) 0.80 (t, 3), 1.39 (m, 2), 2.95 (m, 2), 3.30-3.46 

(m t 8), 4.13 (s. 3), 4.25 (d, 2), 6.57 (t, 1), 7.60 (s, 1), 7.64 (t, 1). 7.83 (t, 1). 8.04 

(d, 1), 8.18 (d,1), 8.96 (t,1)ppm; 
1 0 2-{(4-((n-butyl)aminocarbonyl)piperazin-1 -yl)cart)ony!methyl]aminocarbonyl-4- 

methoxyqutnoline; NMR (CDCI 3 ) 0.92 (t, 3), 1.37 (m, 2), 1.52 (m, 2), 3.26 (m, 2), 

3.40 (m, 2), 3.56 (m, 4), 3.64 (m, 2), 4.14 (s, 3), 4.26 (d, 2), 7.56 (t, 1), 7.66 (s, 

1) , 7.73 (t, 1), 8.10 (d, 1), 8.24 (d, 1), 9.10 (t, 1) ppm; 
2-[(4-((n-hexyl)aminocartonyl)piperazin-1-yI)caitKDnylm 

1 5 methoxyquinoline; NMR (DMSOde) 0.82 (t, 3), 1 .23 (m, 6), 1 .38 (m, 2), 2.97 (m, 

2) , 3.30-3.48 (m, 8), 4.12(s, 3), 4.25 (d, 2), 6.54 (t, 1), 7.60 (s, 1), 7.64 (t, 1), 
7.83 (t t 1), 8.04 (d, 1), 8.18 (d, 1), 8.94 (t f 1) ppm; 

2-[(4-((n-pentyI)aminorarbonyl)piperazin-1-yl)carbonylmethyl]aminocarbonyl-4- 

methoxyquinoline; NMR (DMSO-ds) 0.82 (t, 3), 1.23 (m, 4), 1.38 (m, 2), 2.97 (m, 
20 2), 3.28-3.48 (m, 8), 4.12 (s, 3), 4.26 (d, 2), 6.53 (t. 1), 7.60 (s, 1), 7.64 (t, 1), 

7.83 (t, 1), 8.04 (d t 1), 8.18 (d, 1), 8.94 (t, 1) ppm; 
2-[(4-{(ethoxycarbonyl)aminocarbonyl)pipe^ 

methoxyquinoline; NMR (DMSO-d 6 ) 1.18 (t, 3), 3.30-3.48 (m, 8), 4.06 (q, 2), 4.12 
(s, 3), 4.25 (d f 2), 6.57 (t, 1), 7.59 (s, 1), 7.64 (t, 1), 7.83 (t, 1), 8.04 (d, 1), 8.18 
25 (d, 1), 8.96 (t, 1) ppm; 

2-[(4-<morpho!in^yl)carbonylpipe^ 

methoxyquinoline; NMR (CDCI 3 ) 3.35 (m, 8), 3.58 (m, 2), 3.71 (m, 6), 4.14 (s, 3), 
4.37 (d, 2), 7.56 (t f 1), 7.65 (s, 1), 7.74 (t, 1), 8.07 (d, 1), 8.13 (d, 1), 9.09 (t, 1) 
ppm; 

30 2-[(4-{pyridin-2-y))piperazin-1-y1)ra 

NMR (CDCI 3 ) 3.57 (m, 2), 3.69 (m, 4), 3.84 (m, 2), 4.15 (s, 3), 4.41 (d, 2), 6.70 
(m, 2), 7.56 (m, 2), 7.67 (s, 1), 7.76 (t, 1), 8.10 (d, 1), 8.22 (d, 1), 9.15 (t, 1) ppm; 
2^(4n(3-chlorophenyl)pipera2in-1-yl)carbonylmethy]]aminocarbonyl-4-methoxyquinonne; 
NMR (CDCI3) 3.25 (m, 4), 3.67 (m, 2), 3.86 (m, 2), 4.15 (s, 3), 4.19 (d, 2), 6.81 
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(d, 1), 6.91 (m, 2), 722 (t, 1), 7.57 (t, 1), 7.68 (s f 1), 7.74 (t 1), 8.11 (d, 1), 8.23 
(d,1) f 9.14 (t, 1)ppm; 
24(3~methyl^3HTiethyiphenyl)p^^ 

methoxyquinoline; NMR (DMSOde) 0.83-0.95 (dd, 3), 2.23 (s, 3), 2.85-3.18 (m, 
5 2), 3.30-4.42 (m, 10), 6.57 (d, 1), 6.68 (m, 2), 7.08 (t, 1), 7.60 (s, 1), 7.65 (t, 1), 

7.84 (t, 1), 8.07 (d, 1), 8.18 (d, 1), 8.96 (t, 1) ppm; and 
2-[(4-(3-methylphenyl)piperazin-1-yi)ca*^^ 

NMR (CDCW 2.35 (s, 3), 3.22 (m, 4), 3.66 (m, 2), 3.87 (m, 2), 4.1 5 (s, 3), 4.38 (d, 
2), 6.77 (m, 3), 7.18 (t, 1), 7.57 (t. 1), 7.69 (s, 1), 7.75 (t, 1), 8.11 (d, 1), 8.22 (d, 
10 1), 9.17 (t, 1)ppm. 

EXAMPLE 3 
Compounds of formula (Ic) 

A. To a solution of 2-((carboxy)methylcarbonybmino)naphthalene (1 .2 g f 
1 5 5.2 mmol) In CH 2 CI 2 (40 mL) was added trlethylamine (2.2 mL, 1 5.6 mmol) and 1 - 

hydroxybenzDtriazole (HOBT) (0.84 g, 6.2 mmol) and 1-(3-dimetliylaminopropy!)-3- 
ethylcarbodiimide (EDCI)(1.2 g, 6.2 mmol). After 5 minutes, 1- 
ethoxycarbonylpiDerazine (0.84 mL, 5.3 mmol) was added and the reaction was stirred 
overnight. The reaction mixture was evaporated in vacuo to afford an oil, which was 
20 dissolved in ethyl acetate, and washed with saturated NaHC0 3 , 1 M NaHS0 4 and 
brine. The organic layer was evaporated in vacuo to afford 2-[((4- 
(ethoxycarbonyl)piperaan-l-y^ (1.2 g), as 

a solid that was used without further purification. 

B. In a similar manner, the following compounds of formula (Ic) were 
25 prepared: 

24((4-(ethoxycarbonyl)piperazin-1-vl)carbonyImethyl)c^rbonyl]amino-5- 

hydroxynaphthalene; NMR (DMSOde) 1-17 (t, 3), 3.28-3.60 (m. 10), 4.04 (q, 2), 
6.72 (d, 1), 7.22 (m, 2), 7.24 (d, 1), 8.02 (d, 1), 8.17 (s, 1) ppm; 

2-[((4-(ethoxycarbonyl)piperazin- 
30 methoxynaphthalene; NMR (DMSOde) 1.17 (t, 3), 3.30-3.60 (m ? 10), 3.93 (s, 3), 

4.03 (q, 2), 7.03 (s, 1), 7.34 (t, 1), 7.43 (t, 1), 7.73 (d. 1), 7.82 (s, 1), 8.01 (d, 1) 
ppm; 

24((4-(ethoxycarbonyi)piperazin-1-vl)carbonylmethyl)carbonyI]arruno-5- 

(carboxymethoxy)naphthalene; NMR (DMSOde) 1.17 (t, 3), 3.30-3.60 (m. 10), 
35 4.03 (q, 2), 6.73 (d t 1 ), 7.36 (m, 2), 7.52 (d, 1 ), 8. 1 3 (d, 1 ), 8.21 (s, 1 ) ppm; 



WO 02/098856 



-146- 



POYUS02/17821 



2-[((4-(ethoxyrarbonyl)piperazin-1-y)carbonylm^ 

(ethoxycarbonyl)propoxy)naphthaIene; NMR (CDCI3) 1 .25 (m, 6), Z24 (m, 2), 
2.61 (t, 2), 3.52-3.71 (m, 10), 4.17 (m, 6), 6.73 (d t 1), 7.36 (m, 2), 7.45 (d, 1), 8.21 
(m, 2), 9.93 (s,1)ppm; 
5 2-[((4-{ethoxycarbonyl)piperazin-1-y)carbonylmethyl)carbony 

carboxypropoxy)naphthalene; NMR (DMSO-d 6 ) 1.17 (t, 3), 2.04 (m, 2), 3.30-3.60 
(m. 10), 4.03 (q, 2), 4.12 (t, 2), 6.79 (m. 1). 7.34 (m, 2), 7.47 (d, 1), 8.07 (d, 1), 8.21 
(s, 1), 10.29 (s, 1) ppm and; 
2-[((4-(ethoxyc»rbonyl)piperazin-1-vi)carbonylmethyl)carbonyl]amino-4- 
1 0 (carboxymethoxy)naphthalene. 

EXAMPLE 4 
Compounds of formula (Id) 

A. NaH 95% ( 15 mg, 0.6 mmol) was suspended in DMF (5 mL). A 
1 5 solution of 2-[((4-(ethoxycarbonyl)piperazin-1 - 

yl)carbonylme1hyl)carbonyl]aminonaphthalene(160 mg, 0.43 mmol) in DMF (1 mL) 
was added dropwise. The reaction mixture was stirred at ambient temperature. After 
5 minutes, a solution of methyl 3-(bromomethyi) benzoate ( 99 mg, 0.43 mmol) in DMF 
(0.5 mL) was added. The reaction was quenched by water (100 mL) after 15 minutes, 
20 then extracted with ethyl acetate (80 mL). The organic layer was evaporated In vacuo. 
Purification by flash column on silica gel afforded a solid, 2-[(1-(4- 
(ethoxycarbonyl)piperazin-1-yl)carbonyl-2-(3-(methoxycarbonyl)phenvl)ethyl)carbonyl]- 
aminonaphthalene (195 mg, 0.38 mmol). 

B. In a similar manner, the following compounds of formula (Id) were 
25 prepared: 

2-[(1 -(4-(ethoxycarbonyl)piperazin-1 -y l)carbonyl-1 -(tetrahydro-2-oxofuran-3- 

yl)methyl)carbonyl]aminonaphthalene; NMR (CDCI 3 ) 1.24 (t, 3), 2.31-2.78 (m, 2), 
3.41-3.90 (m, 10), 4.16 (q. 2). 4.28 (m, 1), 4.44 (m, 1), 7.42-7.56 (m, 3), 7.80 (m, 
3), 8.23 (s, 1)ppm; 

30 2-{( 1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-carboxy-4- 

hydroxybuty!)carbony1]aminonaphthalene; NMR (CDCI 3 ) 1 .25 (t, 3), 2.02 (m, 2), 
2.34 (m, 1), 3.37 (m, 2), 3.57 (m, 2), 3.71-3.90 (m, 4), 3.95-4.12 (m, 2), 4.17 (q, 2), 
4.25 (d, 1), 7.36 (d, 1), 7.56 (m, 2), 7.80 (s, 1), 7.91 (m, 2), 7.97 (d, 1) ppm; 
2-[(1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2- 

35 (ethoxycarbonyl)ethyl)carbonyl]aminonaphthaIene; NMR (DMSO-d 8 ) 1 .27 (m, 
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6), 2.87 (m, 2), 3.32-3.62 (m, 8), 4.03 (m f 4), 4.18 (m, 1), 7.38 (t, 1), 7.43 (t, 1). 
7.56 (d, 1), 7.83 (m, 3), 8.22 (s, 1) ppm; and 
2-[(1 -{4-<ethoxycarbonyl)piperazin-1-yl)carbonyl-2-(4- 

(methoxycarbonyl)phenyl)ethyl)carbony1]aminonaph1halene. NMR (DMSO-da) 
5 1.16 (t, 3), 3.17-3.36 (m, 6), 3.42-3.58 (m, 4), 3.79 (s t 3), 3.98 (q, 2), 4.17 (m, 1), 

7.42 (m, 5), 7.80 (m, 5), 8.17 (s, 1) ppm. 

C. To a solution of 2-[(1 -(4-(ethoxycarbonyl)piperazffi-1 -yi)carbonyl-2-(3- 
(methoxycarbonyl)phenyl)ethyl)carbonyi]aminonaphthalene(1 10 mg, 0.2 mmol) in THF 
(8 mL) was added a solution of LiOH (27 mg, 0.6 mmol) in water (6 ml_). The reaction 

10 mixture was stirred at ambient temperature. After 5 hours, the reaction mixture was 
acidified to pH 2-3 by 2N NaHS0 4 ,then extracted with ethyl acetate (3x10 mL). The 
organic layer was dried over Na 2 S0 4 and evaporated in vacuo to afford 2-[(1-(4- 
(ethoxycarbonyl)piperazin-1-yl)carbonyi-2-(3- 

carboxyphenyl)ethyl)carbonyl]aminonaphthalene (90 mg, 0.18 mmol); NMR (DMSO-d e ) 
15 1.25 (t, 3), 3.10-3.30 (m, 6), 3.40-3.60 (m, 4), 3.97 (q, 2), 4.14 (t, 1), 7.35-7.55 (m, 5), 
7.70-7.87 (m, 5), 8.14 (s, 1), 10.12 (s, 1) ppm. 

D. In a similar manner, the following compounds were made: 
2-[(1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2- 

carboxyethyl)carbonyl]aminonaphthalene; NMR (CDCI 3 ) 1.27 (t, 3), 3.01 (m, 1), 
20 3.32 (m, 2), 3.54 (m, 2), 3.81 (m, 3), 4.06 (m, 2), 4.17 (q, 2), 4.25 (m, 1 ), 7.34 (d, 

1), 7.57 (m, 2), 7.79 (s, 1), 7.88 (m, 2), 7.94 (d, 1) ppm; 
2-[(1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbony^2-(4- 

carboxyphenyl)ethyl)carbonyl]amnonaphthalene; NMR (DMSO-d 6 ) 1.14 (t, 3), 

3.17-3.33 (m, 6), 3.42-3.56 (m, 4), 3.98 (q f 2), 4.16 (m, 1), 7.37-7.47 (m, 5), 7.80 
25 (m t 5), 8.16 (s, 1) ppm; and 

2-[((4-(ethoxyrarbonyi)piperazin-1-vi)carbonyimethyl)cait>onyl]amino-4- 

hydroxyquinoline; NMR (CDCI 3 ) 1.26 (t, 3), 3.43-3.63 (m, 8), 1.17 (q ? 2), 5.93 (s, 

1 ), 7.24-7.35 (m, 3), 7.57 (t, 1 ), 8.23 (d, 1 ) ppm. 

30 EXAMPLE 5 

Compounds of formulae (Q), (If) and (Ig) 

A. To a solution of 2-{1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(2- 
hydroxyphenyl)ethyl]aminorarbonyI-4-methoxyquinoline (380 mg, 0.75 mmol) in CH 2 CI 2 
cooled to -30°C was added triethylamine (0.12 mL, 1.12 mmol) and dimethylamino pyridine 
35 (20 mg, 1 .6 mmol) and the reaction mixture was stirred for 1 0 minutes. 



WO 02/098856 



-148 



PCT/US02/17821 



Triflouromethanesulfonic anhydride (0.19 mL, 1 .12 mmol) was added and the reaction 
mixture was slowly warmed to ambient temperature. The solvent was evaporated under 
reduced pressure and residue was purified by flash chromatography (ethyl acetate:hexane- 
30:70) to afford 2^H4-(ethoxycarbonyi)piperazin-1-yl)carbonyl-2-<2- 
5 (trffluoromethyteu!fonyl)oxyph as a yellow oil 

(320 mg). 

B. In a similar manner, the following compounds were made: 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y1)carbonyl-2-(4- 
(trifluororrrethylsulfonyl)oxyphenyl)eth^ 
10 2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-2-(3- 
(trifluoromethylsutfonyl)oxyphenyl^^ 
and 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-1 -(4- 

(trifluoromethylsulfonyl)boxyphenyl)methyl]aminocarbonyl-4-methoxyquinoline. 
■» 15 C. Carbon monoxide was bubbled for 1 0 minutes to a solution of 2-[1 -(4- 

(ethoxycarbonyl)piperah-1-yl)carbon^ 

ethyl]aminocarbonyl-4-methoxyquinoline (320 mg, 0.50 mmol) in a mixture of DMSO(3 
mL), MeOH (2 mL) and triethyiamine (0.2 mL). Palladium acetate (60 mg) and 2\2'- 
bis(diphenylphosphino)-1,1-binaphthyl (200 mg) was added and reaction mixture was 
20 heated to 70°C for 45 minutes. The reaction mixture was cooled to ambient 

temperature, filtered through celite and concentrated under reduced pressure. Flash 
column chromatography (methanol:CH 2 CI 2 , 1:99) afforded 2-{1-(4- 
(ethoxycarbonyl)piperazin-1-yl)carbonyl-2-(2- 

methoxycarbonylpheny0ethy0aminocarbonyl-4-methoxyquinoline as an orange oil, 220 
25 mg (80%); NMR (CDCI 3 ) 2.40 (t, 3), 3.4 (m, 10), 3.88 (s, 3), 3.16 (q, 2), 3.18 (s, 3), 
5.62 (m, 1 ) t 7.26 (m,2), 7.48 (m, 2), 7.68 (m, 1 ). 7.92 (d, 1 ), 8.04 (d, 1 ), 8.20 (d, 1 ), 
9.00 (d, 1) ppm. 

D. In a similar manner, the following compound was made: 
2-[l-(4-(ethoxycarbonyl)piperazin-1-vl)carbonyl-2-(4-(1,1- 

30 dimethylethoxy)carbonyIphenyl>-ethyl]aminocarbonyl-4-methoxyquinoline; 

NMR (CDCI 3 ) 1.23 (t, 3), 1.60 (s, 9), 3.02-3.60 (m, 10), 4.12 (m, 5), 5.40 (m, 1), 
7.35 (d, 1), 7.58 (dd, 1), 7.82 (s, 1), 7.75 (dd, 1), 7.92 (d, 1), 8.05 (d, 1), 8.21 
(d, 1), 8.99 (d, 1)ppm. 

E. To a solution of 2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-2-(2- 
35 methoxycarbonytphenyI)ethyl]aminocarbonyl-4-methoxyquinoline (220 mg, 0.4 mmol) 
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in methanol was added a solution of LiOH (3 mL, 0.25 M) and the resulting reaction 
mixture was stirred at ambient temperature overnight. The product was purified by 
preparative HPLC and iyophilization to afford 2-[1-(4-(ethoxycarbonyl)piperazin-1- 
y1)rart>onyl-2-(2K^rt>oxyphen^ as an orange 

5 solid, 140 mg (50%); NMR (DMSO-d 8 ), 1.08 (t, 3), 3.40 (m, 10), 4.00 (q, 2), 4.04 (s f 3), 
5.28 (m, 1), 7.26 (t, 1), 7.34 (m, 2), 7.42 (s, 1), 7.82 (m, 2), 8.06 (d, 1 ), 8.14 (d, 1H), 
8.88 (d, 1)ppm. 

F. In a similar manner, the following compounds were made: 
2-[i-{4-<ethoxycarbonyl)piperazin-1-vt)carbonyi-2-(4- 
1 0 carboxyphenyl)ethyl]arrinocarbonyl-4-methoxyquinoline; NMR (CDCI 3 ) 1 .23 (t, 

3), 3.20-4.80 (m, 8). 4.15 (q, 2), 4.30 (s, 3), 5.45 (m, 1), 7.32 (d, 2), 7.81 (dd, 
1), 7.83 (s, 1), 7.95 (d, 1), 8.01 (dd, 1), 8.38 (d, 2) ppm; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -vi)carbonyl-2-(3- 

carboxyphenyl)ethyl]arrinocarbonyl-4-methoxyquinoline;and 
1 5 2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-1-(4- 

carboxyphenyl)methyl]aminocarbonyl-4-methoxyquinoline. 

EXAMPLE 6 
Compounds of formula (Ih) 

20 A. To a solution of 2-[1 -(4-(ethoxycarbonyl)piperaan-1 -yt)carbonyi-2-(2- 

hydroxyphenyi)ethyl]aminocart)onyl-4-methoxyquinoline (200 mg, 0.39 mmol) in DMF 
(5 mL) was added CsC0 3 (260 mg, 0.8 mmol) and ethyl bromoacetate (120 mg, 0.7 
mmol) and the reaction mixture was stirred at ambient temperature for 6 hours. The 
reaction mixture was partitioned in water and ethyl acetate and extracted with ethyl 

25 acetate. Combined organic layers were washed with water, brine, dried over sodium 
sulfate and concentrated. The residue was purified by preparative HPLC to afford 2- 
[1 -(4-(ethoxycarbony1)piperazin-1 -yl)carbonyl-2-(2- 

(ethoxyc^il3onyl)methoxyphenyl)ethyl]aminocarbonyl-4-methoxyquinoline as a white 
solid 140 mg (60%); NMR (DMSO-d 6 ), 1.18 (m, 6), 3.26 (m, 10), 4.00 (q, 2), 4.04 (s, 
30 3), 4.84 (s, 2), 5.26 (m, 1), 6.82 (q, 1), 7.88 (d, 1), 7.48 (s, 1), 7.64 (t, 1), 7.82 (t, 1), 
8.06 (d, 1), 8.16 (d, 1), 8.86 (d, 1) ppm. 

B. In a similar manner, the following compound was prepared: 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 ->J )carbonyi-2-(3- 

(ethoxycarbonyl)methoxyphenyl)ethyl]arrinocarbonyl-4-methoxyquinoline. 
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C. The compounds prepared in Paragraph A and B and similar compounds 
were hydrolyzed under standard hydrolysis conditions to yield the following 
compounds: 

2-[H4-(emoxycarbonyt)piperazin-1-yl)carbonyl-1-(4- 
5 (carboxymethoxy)phenyI)methyi]aminocarbonyl-4-methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-2-(2- 

(carboxy)methoxyphenyl)ethyf]aminocarbonyl-4-methoxyquinofine; and 
2-[1 -(4-(ethoxycarbonyi)piperazin-1 -yl)carbonyl-2-(3- 

(carboxy)methoxyphenyl)ethyi]aminocarbonyl-4-methoxyquinonne. 

10 

EXAMPLE 7 
Compounds of formula (Ij) 

A To a solution of 2-[1-(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2- 
hydroxyethyl]aminocarbonyl-4-methoxyquinoline(50 mg, 0.116 mmol) in 

15 tetrahydrofuran (THF) (2 mL) at 0°C was added potassium hexamethyldisilazide 

(0.232 mL, 0.5 M in toluene, 0.122 mmol). After 5 minutes, ethyl bromoacetate (0.18 
mg, 0.174 mmol) was added. The reaction mixture was stirred at 0°C for 1 hour and 
the reaction was quenched with water. The resultant solution was partitioned between 
water and ethyl acetate. The organic layer was concentrated in vacuo to afford an oil 

20 (50 mg). The crude product was purified by elution through silica gel with 4:1 ethyi 
acetate-hexanes, dissolved in methanol and treated with 200 pL 0.25M lithium 
hydroxide. The reaction mixture was acidified with 10% HCI and extracted into ethyl 
acetate and concentrated in vacuo to afford 2-[1-(4-(ethoxycarbonyl)piperazin-1- 
yl)c»rbonyl-2-(carboxy)methoxyethyl]aminocarbonyl^-methoxyquinorine (20 mg, 35%); 

25 NMR (CDCI 3 ) 1.25 (t, 6), 3.42-3.95 (m, 10), 4.11-4.23 (m, 9), 5.45 (m, 1), 7.55 (t, 1), 
7.63 (s, 1), 7.76 (t, 1), 8.05 (d, 1), 8.20 (d, 1), 9.05 (d, 1) ppm. 

B. In a similar manner, other compounds of formula (Ij) are prepared. 

C. The compounds prepared above in Paragraph A and B may be further 
hydrolyzed under standard hydrolysis conditions to yield the following compounds: 

30 

EXAMPLE 8 
Compounds of formulae (II) and (Im) 
A. To a solution of 2-[1-(4-(ethoxycarbonyl)pipera2in-1-yl)carbonyi-3- 
carboxypropy1]aminocarbonyl-4-hydro)yquinoline (80 mg, 0.17 mmol) in A/,A/- 
35 dimethylformamide (DMF) (25 mL) was added cesium carbonate (454 mg, 1 .36 mmol) 
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and terf-butyl bromoacetate (102 mg, 0.51 mmol). The reaction mixture was heated at 
50°C. After half hour, the reaction was diluted with 200 ml_ water, then extracted by 
ethyl acetate (80 mL). The organic layer was separated and dried over sodium sulfate. 
The solvent was evaporated in vacuo to afford an yellow oil. Purification by flash 

5 column on silica gel afforded 2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyi-3-(((1 ,1- 
dimethylethox^carbonyl)methoxy)carbonylpropyI]aminocarbonyl-4-((1 l 1- 
dimethylethoxy)carbonyl)methoxyquinoline NMR (DMSO-de) 1.17 (t, 3), 1.37 (s, 9), 1.42 
(s, 9), 1.93 (m, 1), 2.08 (m, 1), 2.48 (m, 2), 3.31-3.71 (m, 8), 4.03 (q, 2), 4.46 (q, 2), 5.07 
(m, 3), 7.46 (s, 1), 7.68 (t, 1), 7.85 (t f 1), 8.09 (d, 1), 8.23 (d, 1), 8.95 (d, 1) ppm as a solid 

10 (110 mg). 

B. To a solution of 2-[1 -(4-(ethoxycarbonyi)piperazin-1 -yl)carbonyl-3-(((1 ,1 - 
dimethylethoxy)carbonyl)methoxy)carbonylpropyQaminocarbonyl-4-((1,1- 
dimethylethoxy)carbonyl)methoxyquinollne (38 mg, 0.05 mmol) in 1 mL CH 2 CI 2t was 
added 2 mL trifluoroaceticacid, then the reaction mixture was stirred at ambient 

1 5 temperature for 3 hours. The reaction mixture was evaporated in vacuo to afford an 
oil. The oil was diluted in water (5 mL), adjusted to pH 4.5 by saturated NaHC0 3 , then 
extracted by ethyl acetate (3 x 10 mL). The organic layer was evaporated in vacuo to 
afford 2-[1 -(4-(ethoxycarbonyl)piperazn-1 -yl)carbonyl-3- 

((carboxy)methoxycarbonyl)propyl]aminocarbony l-4-(carboxy)methoxyquinoline as a 
20 white solid (30 mg); NMR (DMSO-d 6 ), 1.16 (t, 3), 1.90 (m, 1), 2.10 (m, 1), 2.45 (m, 2), 
3.3-3.9 (m, 8), 4.02 (q, 2), 4.52 (q, 2), 5.04 (m, 1), 5.13 (s, 2), 7.46 (s, 1), 7.68 (t, 1), 
7.84 (t, 1), 8.08 (d, 1), 8.23 (d, 1), 9.95 (m, 1) ppm. 

C. In a similar manner, similar compounds of the invention are prepared. 

25 EXAMPLE 9 

Compounds of formula (In) 

A. To a solution of 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 
carboxypropyl]aminocarbonyl-4-methoxyquinoline (142 mg, 0.30 mmol) in 
tetrahydrofuran (THF) (5 mL) was added glycine f-butyl ester hydrochloride (44 mg, 

30 0.33 mmol), 1-(3-dimethylaminoprop>1)-3-ethylcarbodiimide(EDCI) (64 mg, 0.33 

mmol), 1-hydroxybenzotriazole (HOBT) (45 mg, 0.33 mmol) and diisopropylethybmine 
(DIEA) (0.43 g, 0.33 mmol). The reaction was stirred at ambient temperature 
overnight. The resultant solution was partitioned between water and ethyl acetate. 
The organic layer was concentrated in vacuo to afford an oil. The crude product was 

35 purified by elution through silica gel with 20:1 methylene chloride-methanol to afford 2- 
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[1-(4-(ethoxycart)onyl)pipera2in-1-yl)carbonyl-3-(((1 f 1- 
dimethylethoxycarbonyl)methy1)aminocarto 

methoxyquinoline (62 mg, 35%); NMR (CDCI 3 ) 1.25 (t, 3), 1.50 (s f 9), 2.00 (m, 1), 
2.15-2.50 (m, 3), 3.31-3.95 (m, 9), 4.10-4.32 (m, 7), 5.40 (m, 1), 759 (t, 1), 7.63 (s, 1), 
5 7.75 (t, 1), 8.14 (d, 1), 8.22 (d, 1), 9.41 (d, 1) ppm. 

B. The compound prepared above is hydrolyzed under standard conditions 
to yield the compound 2-[1-{4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3- 
((cart)oxymethyl)aminorarbonyl)propy 

C. In a similar manner, similiar compounds of the invention are prepared. 

10 

EXAMPLE 10 
Compounds of formula (Ip) 

A. To a solution of 2-[1-(4-(ethoxycarbonyl)piperaan-1-yi)carbonyt-2- 
carboxyethyl]aminocarbonyl-4-methoxyquinoline(50 mg, 0.11 mmol) in 

15 tetrahydrofuran (THF) (2 mL) was added glycine t-butyl ester hydrochloride (20 mg, 
0.12 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide(EDCI) (23 mg, 0.12 
mmol), 1-hydroxybenzotriazole (HOBT) (16 mg, 0.12 mmol) and diisopropylethybmine 
(DlEA) (0.16 g, 0.12 mmol). The reaction was stirred at ambient temperature 
overnight. The resultant solution was partitioned between water and ethyl acetate. 

20 The organic layer was concentrated in vacuo to afford 2-[1 -(4- 

(ethoxycarbonyt)piperazin-1-yl)carbonyl-2-(((carboxy)methyl)aminocarbonyl)ethyl]- 
aminocarbonyl-4-methoxyquinoline as an oil. 

B. In a similar manner, the following compounds were prepared: 
2-[l -(4-(ethoxycarbonyl)piperazin-1 -\i)carbonyl-2- 

25 (((carboxy)methyi)(methyI)aminocarbonyl)ethyl]aminocarbonyl-4- 

methoxyquinoline; NMR (DMSO-d 6 ) 1.20 (t, 3), 2.70-3.85 (m, 13), 3.95-4.21 (m, 
4), 4.35 (s. 3), 5.45 (m, 1), 7.83 (dd, 1), 7.98 (s, 1), 8.04 (dd, 1), 8.35 (d, 1), 
8.41 (d, 1), 9.78 (m, 1) ppm; and 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y*)carbonyt-2-(((1 , 1 - 

30 dimethylethoxycarbonyl)methyl)(meta^ 

methoxyquinoline; NMR (CDCI 3 ) 1.23 (t, 3), 1.42 (s. 9), 2.80 (m, 1), 3.07 (s, 3), 
3.40-3.80 (m, 8), 4.12 (s, 3), 5.65 (m, 1), 7.58 (dd, 1), 7.63 (s, 1), 7.75 (dd, 1), 
8.02 (d, 1 ), 8.21 (d, 1 ), 8.75 (m, 1 ) ppm. 



35 
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EXAMPLE 11 
Compounds of formulae (Iq), (Ir) and (Is) 

A. To a solution of A/-f-butoxycarbonylhistidine (2g, 7.05 mmol) in THF (30 
mL) was added 1-ethoxycarbony!piperazine (1 .36 mL, 1 .3 eq.), EDCI (1 .65 g, 1 .2 eq. 

5 ), HOBt (1 .2 g, 1 .1 eq.) and the reaction mixture was stirred overnight. The reaction 
mixture was evaporated in vacuo to afford a crude product, which was dissolved in 
ethyl acetate, washed with saturated NaHC0 3 , 1M NaHS0 4 and brine. The organic 
layer was evaporated. Flash column chromatography with 2%-6% MeOH in CH 2 CI 2 
afforded 4-ethoxycarbonyM -(1 -(f-butoxycarbonyl)amino-2-(imidazol-4- 

10 yl)ethyl)carbonylpiperazine (820 mg). 4-EthoxycarbonyH-(1-(f- 

butoxycarbonyl)amino-2-(imidazol-4-yl)ethyl)carbonylp*perazine (200 mg, 0.5 mmol) 
was treated with trifluoroacetic acid/methylene chloride (1:1 , 2.0 mL) with stirring at 
ambient temperture for 1 hour. Evaporation gave 4-ethoxycarbonyM -(1-amno-2- 
(imidazol-4-yl)ethyl)carbonylpipera2ine, which was treated with methylene chloride 

15 and triethylamine (0.5 mL), and the solvents evaporated to again afford 4- 

ethoxycarbonyH-(1-amino-2-(imidazol-4-yl)ethyl)carbonylpiperazine. To a solution of 
2-carboxy-4-methoxyquinoline (124 mg, 0.61 mmol) in THF (4 mL) was added a 
mixture of 4-ethoxycarbonyM -(1 -amino-2-(irrBdazol-4-yl)ethyl)carbonylpipera2ine, 
THF (2 mL), and triethylamine (0.1 mL), followed by addition of EDCI (136 mg, 1.4 

20 eq.), HOBt (98 mg, 1 .4 eq.). The resulting mixture was stirred overnight. The crude 
product (245 mg, foam) was isolated from the reaction mixture by the same methods 
employed above. Flash column chromatography with 25%-6% MeOH in methylene 
chloride afforded 2-[1-<4-(ethoxycarbonyl)piperazin-1-yl)carbony^2-(imidazol-4- 
yl)ethyl]aminocarbonyl-4 T methoxyquinoline; NMR (CDCI 3 ) 1.25 (t, 3), 3.10-3.30 (m, 2), 

25 3.20-3.65 (m, 9), 4.10 (m, 5), 5.40 (m, 1), 6.90 (s, 1), 7.55-7.60 (m, 3), 7.70 (t, 1), 8.02 
(d, 1), 8.20 (d, 1), 9.0 (d, 1) ppm. 

B. To a solution of 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2- 
(imidazoI-4-yl)ethyl]aminocarbonyl-4-methoxyquinoline (69 mg, 0.14 mmol) in DMF (2 
mL) was added f-butyl bromo acetate (0.026 mL, 1.2 eq.), potassium carbonate (30 

30 mg, 1 .5 eq), Nal (2.0 mg, 0.1 eq.). The reaction mixture was heated at 50°C for 1 
hour. Evaporation followed by flash column chromatography with 2%-3% MeOH in 
methylene chloride afforded 2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-2-(1-(f- 
butoxycarbonyl)mefiyl)imidazol-4-yl)ethyl]-aminocarbonyl-4-methoxyquinoline (25 mg) 
which was treated with neat trifluoroacetic acid (0.5 mL) for 1 .5 hours at ambient 

35 temperature. Repeated evaporation of the solvents and treatment with methylene 
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chloride afforded 2^-<4-<emoxycarbony0^ 

(carboxymethyl)imidazol^y1)eth^ (27 mg) as a 

trifluoroacetic acide salt NMR (DMSO) 1 .20 (t, 3), 3.2-3.6 (m, 1 1 ) ( 4.05 (q, 2), 4.1 (s, 
3), 5.0 (s, 2), 5.3 (m, 1 ). 7.45 (s, 1), 7.5 (s, 1), 7.65 (t, 1), 7.8 (t, 1), 8.05 (d, 1), 8.16 
5 (d, 1), 8.95 (s, 1)ppm. 

C. In a similar manner, similar compounds of the invention are prepared. 

EXAMPLE 12 
Compounds of formula (It) 

10 A. To a solution of 4-methoxy-2-carboxyquinoline (102 mg, 0.50 mmol) in 

CH 2 CI 2 (15 mL) was added triethylamine (0.33 mL, 2.36 mmol) and 1- 
hydroxybenzotriazole (HOBT) (80 mg, 0.60 mmol) and 1-(3-dimethylaminopropyl)-3- 
ethylcarbodiffnide(EDCI)(110 mg, 0.60 mmol). After 5 minutes, 1-ethoxycarbonyl-4- 
(ethoxycarbonylmethylj-aminomethylcarbonylpiperazine (150 mg, 0.50 mmol) was 

15 added and the reaction mixture was stirred overnight. The reaction mixture was 

evaporated in vacuo to afford an oil, which was dissolved in ethyl acetate, and washed 
with saturated NaHCOa, 1M NaHS0 4 and brine. The organic layer was evaporated in 
vacuo and the crude product was purified by flash column to afford 2-[(4- 
(ethoxycarbonyl)piperaan-1-yl)carb^ 

20 4-methoxyquinoline (30 mg). 

B. To a solution of 2-[(4-(ethoxycarbonyl)piperaan-1- 
yl)carbonylmethyl](ethoxyca^ (30 mg, 
0.06 mmol) in ethanol (1.0 mL), was added a solution of LiOH (6 mg, 0.12 mmol) in 
water (1 .0 mL). The resulting reaction mixture was stirred at ambient temperature for 

25 1 hour. The reaction mixture was acidified to pH 3 by 2N NaHS0 4 , extracted by ethyl 
acetate (3x20 mL), dried over sodium sulfate, and concentrated in vacuoto afford 2- 
[(4-(ethoxycarbonyl)pipei^n-1-yl)carbonyImethyl](carboxymethyl)aminoc^rbonyl-4- 
methoxyquinoline (25 mg) as a solid; NMR (DMSO-d 6 ), 1.20 (m, 3), 3.20-3.60 (m, 8), 
4.00-4.14 (m, 5), 4.20 (s, 1), 4.35 (s, 1), 4.50 (s, 1), 4.70 (s, 1), 7.23 (d, 1), 7.65 (m, 1), 

30 7.80-7.94 (m, 2), 8. 1 7 (m, 1 ) ppm. 

C. In a similar manner, other compounds of formula (It) are prepared. 
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EXAMPLE 13 
Compounds of formula (lu) 

A. To a solution of 2^carboxymethytcarbonyl][(1 , 1 - 
dimethylethoxycarbonyl)meftiyt]aminonaphtiialene ( 270 mg, 0.78 mmol) in CH 2 C1 2 (50 

5 mL) was added triethylamine (0.33 mL, 2.36 mmol) and 1-hydroxybenzotriazole 
(HOBT)(128 mg, 0.91 mmol) and H3-dimethylaminopropyl)-3-ethylcarbodiimide 
(EDCI)(238 mg, 1.23 mmol). After 5 minutes, 1-ethoxycarbonylpiperazine (0.12 mL, 
0.78 mmol) was added and the reaction mixture was stirred overnight. The reaction 
mixture was evaporatBd in vacuo to afford an oil, which was dissolved in ethyl acetate, 

1 0 and washed with saturated NaHC0 3 , 1 M NaHS0 4 and brine. The organic layer was 
evaporated in vacuo and the crude product was purified by flash column to afford 2- 
[((4-(ethoxycarbonyl)piperazDn-1 -yl)carbonylmethyl)carbonyl][(1 ,1 - 
dimethylethoxycarbonyi)methyl]aminonaph1halene (147 mg). 

B. To a solution of 2-[((4-(ethoxycarbonyl)piperazin-1 - 
15 yl)rarbonylmetfiy1)carbonyl][(1,1 -dimethyl 

(147 mg, 0.30 mmol) in CH 2 CI 2 (2.0 mL) was added TFA (3.0 mL). The resulting 
reaction mixture was stirred at ambient temperature for 3 hours. The reaction mixture 
was evaporated in vacuo to afford an oil, which was diluted with water (15 mL), 
adjusted to pH 4.5 by saturated NaHC0 3 , then extracted by ethyl acetate (3x15 mL). 
20 The organic layer was evaporated in vacuo to afford 2-{((4-(ethoxycarbonyl)piperazin- 
1-yl)carbonylmethyl)carbonyl][carboxymethyl]-aminonaphthalene(90 mg) as a solid; 
NMR (CDCI 3 ) 1.26 (t, 3), 3.24-3.30 (m, 2), 3.35-3.42 (m, 6), 3.57 (m, 2), 4.14 (q, 2), 
4.52 (s, 2), 7.48 (d, 1), 7.58 (m, 2), 7.84-7.94 (m, 4) ppm. 

C. In a similar manner, the following compound was made: 

25 2-[((4-(ethoxycarbonyl)piperazin-1-^)carbonylmethyl)carbonyl][carboxymethylJamino-4- 
methoxynaphthaiene; NMR (CDCI 3 ) 1.24 (t, 3), 3.32-3.60 (m, 8), 4.02 (s, 3), 4.13 
(q, 2), 4.48 (s, 2), 6.82 (s, 1), 7.48 (s, 1), 7.57 (m, 2), 7.79 (d, 1), 8.26 (d, 1) ppm. 

EXAMPLE 14 

30 Compounds of formula (Iv) and formula (Iw) 

A. A solution of 4-ethoxycarbonyM -(1 -amino-3- 
(methoxycarbonyl)propyl)carbonylpiperaane (0.97 g, 3.23 mmol), 2-carboxy-4- 
chloroquinoline (0.67 g, 3.23 mmol), EDCI (0.68 g, 3.55 mmol) and HOBT (0.48 g, 
3.55 mmol) was combined in 30 mL of THF. The reaction mixture was stirred 
35 overnight at ambient temperature. The reaction was diluted with ethyl acetate and 
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washed with water. The organic layer was concentrated to give a dark oil (0.87 g) that 
was purified by flash chromotography through silica gel with 2:1 ethyl acetate-hexanes 
to provide 2-[1 r(4-(ethoxycarbonyl)piperazin-1 ->4)carbonyl-3- 

(methoxycarbonyl)propy0aminocarbonyl-4-chlortx|uinoline (0.46 g). A solution of 2-[1- 

5 (4-(ethoxycarbonyl)piperazin-1-y0carbonyk3-(m^ 

4-chloroquinoIine (0.15 g, 0.313 mmol) was dissolved in 5 mL THF and LiOH (0.25 M, 
1 .9 mL, 0.47 mmol) was added. The reaction mixture was stirred for 2 hours. The 
reaction mixture was concentrated to an oil, acidified with 10% HCI, extracted into 
ethyl acetate, and concentrated to provide pure 2-[1-(4-(ethoxycarbonyl)piperazin-1- 

10 yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-chloroqjino!ine, (167 mg); NMR 1.20 (t, 
3), 1.90 (m, 1), 2.05 (m, 1), 2.35 (m, 2), 3.35-3.60 (m f 8), 3.65 (m, 2), 4.05 (q, 2). 5.07 
(m, 1), 7.95 (m, 1), 8.02 (m, 1), 8.23 (s, 1), 8.30 (m, 1), 8.98 (m, 1) ppm. 

B. To a solution of 2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3- 
(methoxycarbonyl)propyl]aminocarbonyl-4-chloroquinoline (150 mg, 0.315 mmol) in 

15 DMSO (3.0 mL) was added (R>3-hydroxypiperidine (68 mg, 0.5 mmol) and DlEA (65 
mg, 0.5 mL). The mixture was heated at 1 1 0°C for 1 8 hours. The crude reaction 
mixture was treated with lithium hydroxide (3.0 mL 0.25 M) for 4 hours. The reaction 
was purified by preparative HPLC to afford 2-[1-(4-(ethoxycarbonyl)pipera2in-1- 
yl)carbonyl-3-cartDOxypropyl]aminocarbonyl-4-(3-hydro)ypyrroIidin-1 -yl)quinoline (41 .0 

20 mg); NMR (DMSO-d 6 ) 1 .2 (t, 3), 2.00-2.20 (m, 4), 2.45 (m, 2), 3.30-3.75 (m, 8), 4.05 
(q, 2), 4.60 (s, 1), 5.11 (m, 1), 7.39 (s, 1), 7.65 (m, 1), 7.95 (m, 1), 8.28 (m, 1), 8.58 (br 
s, 1), 9.75 (m, 1)ppm. 

C. In a similar manner, the following compounds were made from the 
appropriate amine: 

25 2^1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-^ 
(morpholin-4-yl)quinoline; NMR (CDCI 3 ) 1.23 (t, 3), 2.01 (m, 1), 2.20 (m, 1), 
2.50-2.63 (m, 2), 3.40-3.80 (m, 8), 3.98 (m, 4), 4.15 (m, 2), 5.25 (m, 1), 7.55 
(dd, 1), 7.70 (s, 1), 7.75 (dd, 1), 8.00 (d, 1), 8.20 (d, 1), 9.21 (d, 1) ppm; 
2-[i -(4-(ethoxycarbonyl)piperain-1 -v<)ra 

30 carboxypiperidin-1-yl)quinoline; NMR (DMSO-de) 1 .22 (t, 3), 1 .65 (m, 1 ), 1.75- 

1.98 (m, 3), 2.06 (m, 2), 2.35 (m. 2), 2.82 (m, 1), 2.96 (m, 1), 3.13 (m, 1), 3.38- 
3.77 (m, 10), 4.06 (q, 2), 5.06 (m, 1), 7.57 (s, 1), 7.64 (t, 1), 7.79 (t, 1), 8.11 (m, 
2), 8.94 (d, 1)ppm; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyi-3-carboxypropyl]aminocarbonyl-4- 
35 ((dimethylamino)carbonylmethyl)(methyl)aminoquinoline; NMR (DMSO-d e ) 1 .23 
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(t, 3), 1 .95-2.15 (m, 2), 2.41 (dd, 1), 2.98 (s, 3), 3.05 (s, 3), 3.25-3.75 (m, 11), 
4.05 (q, 2), 4.85 (m, 2), 5.05 (m, 1), 7.40 (s t 1), 7.65 (dd, 1), 7.99 (dd, 1), 8.25- 
8.35 (m, 2), 9.75 (d f 1) ppm; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -y1)cail3onyl-3^rboxypropynaminocarbonyl-4- 
5 (carboxymethyl)(methyl)aminoquinoline; NMR (DMSO-d 6 ) 1 .20 (t, 3), 1 .85-2.05 

(m, 2), 2.35 (m, 2), 3.20-3.63 (m, 11), 4.01 (q, 2), 4.65 (s, 2), 5.02 (m, 1), 7.55 
(s, 1), 7.63 (dd, 1), 7.95 (dd, 1), 8.25 (dd, 1), 9.65 (d, 1) ppm; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-(4- 
methylpiperazin-1-yl)quinoline; NMR (DMSO-d 6 ) 1 .18 (t, 3), 1.85 (m, 1), 2.05 
10 (m, 1), 2.39 (dd, 2), 2.91 (s, 3), 3.25-3.70 (m, 16), 4.05 (m, 4), 5.15 (m, 1), 7.65 

(m, 2), 7.95 (dd, 1), 8.15 (d, 1), 8.22 (d, 1), 9.35 (d, 1) ppm; 
2~[1 -(4-(ethoxycarbonyi)piperazin-1 -vi)carbonyl-3-carboxypropyl]aminocarbonyl-4-(4- 
hydroxypiperidin-1^yl)quinoline; NMR (DMSO-d 6 ) 1.23 (t, 3), 1.78 (m, 2), 1.95- 
2.20 (m, 4), 2.42 (dd, 2), 3.34-3.82 (m, 10), 4.00 (m, 1), 4.05-4.20 (m, 3), 5.15 
15 (m, 1), 7.70 (dd, 1), 7.78 (s, 1), 7.97 (dd, 1), 8.15 (d, 1), 8.35 (d, 1), 9.75 (d, 1) 

ppm; 

2-[i-(4-(ethoxycarbonyl)piperaz^ 

(carboxymethyl)piperaan-1-yl)quinoline; NMR (DMSO-d 6 ) 1.20 (t, 3), 1.80-2.00 
(m, 2), 2.35 (m, 2), 3.23-3.45 (m, 6), 3.63 (m, 6), 3.80-4.00 (m, 4), 4.02 (q, 2), 
20 4.25 (s, 2), 5.05 (m, 1), 7.70 (m, 2), 7.93 (dd, 1), 8.10 (dd, 1), 8.24 (dd, 1), 9.39 

(d, 1)ppm; 
2-[l~(4-(ethoxycarbonyl)piperazi^ 

(carboxymethyl)piperazin-1-yl)quinoline; NMR (DMSO-d 9 ) 1.20 (t, 3), 1.82-2.10 
(m, 2), 2.35 (m, 2), 2.75 (m, 2), 3.25-3.65 (m, 12), 3.90-4.10 (m, 6), 5.05 (m, 1), 
25 7.63 (m. 2), 7.92 (dd, 1), 8.15-8.22 (m, 2), 9.38 (d, 1) ppm; 

2-[i^4-(ethoxycarbonyl)piperazin-1-y^ 

aminocarbonylpiperidin-1-yl)qjinoline; NMR (DMSO-d 6 ) 1 .23 (t, 3), 1.90-2.20 
(m, 6), 2.43 (dd, 2), 2.65 (m, 1), 3.35-3.75 (m, 10), 4.05 (q, 2), 4.35 (m, 2), 5.18 
(m, 1), 7.70 (dd, 1). 7.75 (s, 1), 7.98 (dd, 1), 8.18 (d. 1), 8.35 (d, 1), 8.78 (d, 1) 
30 ppm; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 
(methoxycart>ony1)propyOaminoc 

yl)quinoline; NMR (CDCI 3 ) 1.26 (m, 6), 1.74-2.08 (m, 4), 2.22 (m, 2), 2.57 (m, 2), 
2.82-2.98 (m, 2), 3.16 (m, 1), 3.40-3.82 (m, 13), 4.18 (q, 2), 5.27 (m, 1), 7.55 (t, 
35 1), 7.70 (s, 1). 7.76 (t, 1), 8.03 (d, 1), 8.11 (d, 1), 9.01 (d, 1) ppm; 



WO 02/098856 



-158- 



PCT/US02/17821 



2«[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbony»-3^rt30xypropy!]aminocarbonyl-4-<3- 
ethoxycarbonylpiperidin-1-yl)qjinoDne; NMR (CDCI3) 1.27 (m, 6), 1.78-2.08 (m, 
4), 2.22 (m, 2). 2.57 (m, 2), 2.88 (m, 1), 3.07 (m f 1). 3.28 (m, 1), 3.40-3.82 (m. 10), 
4.18 (q, 2), 5.29 (m, 1), 7.57 (t, 1), 7.73 (s, 1), 7.76 (t, 1), 8.05 (d, 1), 8.17 (d, 1), 
5 9.24 (d, 1)ppm; 

2-{1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3^rboxypropyl]aminocarbony!-4- 

(carboxymethyl)aminoquinoline; NMR (CD 3 OD) 1.25 (t, 3), 2.0 (m, 1), 2.15 (m, 
1), 2.45 (m, 2), 3.40-3.80 (m, 8), 3.90 (s, 2), 4.10 (q, 2), 5.20 (m, 1), 7.05 (s f 1), 
7.50 (m f 1), 7.65 (m, 1), 7.85 (m, 1), 8.10 (m, 1) ppm; 

1 0 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3K»rboxypropyl]aminocarbonyl-4- 
(methyl)(2-(dimethylarnjno)ethyl)aminoqLJinoline; NMR (DMSO-d 6 ) 1.21 (t, 3), 
1.95-2.16 (m, 2), 2.45 (dd, 2), 2.95 (s, 3), 3.34-3.80 (m, 13), 4.09 (q, 2), 4.20 
(m, 1), 5.15 (m, 1), 7.60 (s, 1), 7.75 (dd, 1), 8.02 (dd, 1), 8.30-8.40 (m, 2), 9.65 
(d, 1) ppm; and 

15 2-[1-(4-(ethoxycaifconyl)plpera^ 

(methyl)(2-hydroxyethyl)aminoquinoline. NMR (DMSO-d6) 1.21 (t, 3), 1.95-2.15 
(m, 2), 2.55 (s, 3), 3.30-3.75 (m, 11), 3.90 (m, 2), 4.10 (m, 3), 5.15 (m, 1), 7.61 
(m, 2), 7.98 (dd, 1), 8.30 (d, 1), 8.55 (d, 1), 9.75 (d, 1) ppm. 

D. To a solution of 4-ethoxycarbonyM-(1-amino-3-(1 ,1- 

20 dimethylethoxycarbonyl)propyl)carbonylpiperazine (100 mg, 0.173 mmol) in 4 mL of 
CH 3 CN was added methyl acrylate (20 uL, 0.217 mmol), palladium acetate (5 mg, 
0.0173 mmol), palladium triphenylphosphine (10 mg, 0.035), and DlEA (30 pL, 0.017 
mmol). The reaction was heated at 85°C for 25 hours. Aqueous work-up afforded a 
crude product, which was dissolved In methylene chloride (5.0 mL). Trifluoroaoetic 

25 acid (5.0 mL) was added to the solution. After 1 hour, the reaction mixture was 

concentrated in vacuo. The residue was dissolved in lithium hydroxide (5 mL, 0.25 M). 
After 6 hours, the desired product was purified by preparative HPLC to afford 2-[1-(4- 
(ethoxycarbonyl)piperaan-l -yl)cafo^ 

carboxyethenyl)quinol3ne (34 mg); NMR (DMSO-d Q ) 1.15 (t, 3), 1.80 (m, 1), 2.05 (m, 
30 2). 3.1 5-3.63 (m, 8), 4.02 (q, 2), 5.05 (m, 1 ), 6.80 (d, 2), 7.75 (t, 1 ), 7.90 (t, 2), 8.20 (d, 
1), 8.30-8.38 (m, 3), 8.99 (d, 1) ppm. 

E. In a similar manner, other compounds of formula (Iv) and formula (Iw) 
are prepared. 
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EXAMPLE 15 
Compounds of formula (Ix) and formula (ly) 
A. To a mixture of 2,4-dicarboxyqu incline (1 .085 g t 5 mmol) in methanol 
(40 mL) was added chlorotrimethylsilane (TMSCI) (1 .41 mL), and the reaction mixture 
5 was stirred overnight The reaction mixture turned into a clear solution. The solvents 
were evaporated to yield a crude product, 2-carboxy-4-methoxycarbonylquinolDne. To 
a solution of 2-carboxy-4-methoxycarbonylcpjinoline (151 mg, 0.65 mmol) in THF 
(10mL) was added 4-ethoxycarbonyl-1-(1-amino-3-(1 f 1- 

dimethylethoxycarbonyl)propyl)carbonylpiperazine (181 mg, 1.05 eq.), EDCI (161 mg, 

10 1.2 eq. ), and HOBt (75 mg, 1.1 eq.) t and the resulting reaction mixture was stirred 
overnight. The reaction mixture was evaporated in vacuo to afford a crude product, 
which was dissolved in ethyl acetate, washed with saturated NaHC0 3 , 1M NaHS0 4 
and brine. The organic layer was evaporated. Flash column chromatography with 
1%-3% MeOH in CH 2 Cl 2 afforded 2-[1-(4-(ethoxycarbonyl)piperazin-1-yI)carbonyl-3- 

15 (l,l-dimethylethoxycarbonyl)pro 

mg) which was treated with trifluoroacetic acid (TFA) and CH 2 CI 2 (TFA/CH 2 CI 2 , 1:1, 1.5 
mL) and the resulting reaction mixture was stirred at ambient temperture for 1 hour. 
Evaporation of the solvents gave 2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3- 
carboxypropyl]aminocarbonyl-4-(methoxycarbonyl)quinoline (74 mg). To this was 

20 added a mixture of THF:H z O (2:1 , 2 mL) and LiOH (4 eq.). The resulting mixture was 
stirred at ambient temperature for 1 .5 hours. The pH value was adjusted to between 
pH 3 and pH 4 with 1N HCl solution. Extraction of the organic layers with ethyl acetate 
was followed by evaporation of the solvents to yield 2-[1-(4-(ethoxycarbonyl)piperazin- 
1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-carboxyquinoline(39 mg); NMR 

25 (CD 3 OD) 1.25 (t, 3), 1.99 (m, 1), 2.2 (m, 1), 2.5 (m, 2 ), 3.4-3.9 (m, 8), 4.16 (q, 2), 5.25 
(m, 1 ), 7.75 (m, 1 ) f 7.86 (m, 1 ), 8.25 (m, 3) ppm. 

B. Alternatively, 2-[1-(4-(ethoxycarbonyl)piperaan-1 -yl)carbonyl-3-(1 ,1- 
dimethylethoxycarbonyl)propy0aminocarbonyl-4-(methoxycarbonyl)quinoline (200 mg, 
0.359 mmol) was treated with LiOH (2 eq.) in a solution of THF:H 2 0 (3:1 , 8 mL). The 

30 reaction mixturre was stirred at ambient temperature for 5 hours. The pH value was 
adjusted to between pH 3 and pH 4 with 1N HCl solution. Evaporation of the solvents, 
extraction with ethyl acetate, washing with H 2 0 and brine, followed by evaporation and 
flash column chromatography with 100% ethyl acetate, 1-5% MeOH in ethyl acetate 
gave 2-[1-(4-(ethoxycartDonyl)piperazin-1-yl)carbonyl-3-(1 ,1- 

35 dimethylethoxycarbonyl)propygaminocarbonyl-4-carbo)yquinoline (106 mg). To a 
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solution of 2-[1-(4-(ethoxycarbonyI)piperazin-1-yJ)ra 

dimethylethoxyrarbonyOpropyOamin^ (500 mg (two 

batches combined), 0.922 mmol) in THF (10 mL) was added 1 -methyl 5-f-butyl ester 
glutamic acid (300 mg, 1.5 eq), EDCI (216 mg, 1.2eq. ), HOBt (140 mg, 1.1 eq.) f and 

5 the resulting mixture was stirred overnight. The reaction mixture was evaporated in 
vacuo to afford a crude product, which was dissolved in efriyi acetate, washed with 
saturated NaHC0 3 , 1M NaHS0 4 and brine. The organic layer was evaporated. Flash 
column chromatography with 1%-3% MeOH in CH 2 CI 2 afforded 2-[1-(4- 
(ethoxycarbonyl)piperazin-l -yl)carbonyl-3-(1 , 1 - 

1 0 dimethylethoxycarbonyl)propy|aminocarbonyi-4-[(1 -(methoxycarbonyl)-3-( 1,1- 

dlmethylethoxycarbonyl)propyl)aminocarbonyl]quinoline (387 mg); NMR (CDCI 3 ) 1-28 
(t, 3), 1.40 (s, 9), 1.47 (s, 9), 1.83 (m, 1), 2.16 (m, 2), 2.35-2.50 (m, 5), 3.5-3.76 (m, 8), 
3.8 (s, 3), 4.18 (q, 2), 4.85 (m, 1), 5.35 (m, 1), 7.15 (d, 1), 7.65 (m, 1), 7.80 (m, 1), 
8.20 (d, 1), 8.30 (d, 1), 8.35 (s, 1), 8.70 (d, 1) ppm. 

1 5 C. 2-[1 -(4-(Ethoxycarbonyl)pipera2in-1 -yl)carbonyl-3-(1 ,1 - 

dimethylethoxy^rbonyl)propy9aminocarbonyl-4-[(1-(methoxycarbonyl)-3-(1,1- 
dimethylethoxycarbonyl)propyOaminocarbonyl]quinoline (170 mg, 0.229 mmol) was 
treated with LiOH (2.0 eq.) in a solution of THF:H 2 0 (3:1 , 12 mL). The reaction 
mixture was stirred at ambient temperature for 5 hours. The pH value of the reaction 

20 mixture was adjusted to between pH 3 and pH4 with 1 N HCI solution. The reaction 
mixture was evaporated in vacuo to afford a crude product, which was dissolved in 
ethyl acetate, washed with H 2 0 and brine. The solvent was evaporated to give 2-[1-(4- 
(ethoxycarbonyi)piperazin-l -yl)carbonyl-3-(1 , 1 - 
dimethylethoxy^it)onyl)propyiaminorarbonyl^-[(1-<^irboxy-3-(1,1- 

25 dimethylethoxycarbonyl)propyl)aminocarbonyl]quinoline (1 50 mg); NMR (CD 3 OD) 1 .30 
(t. 3), 1.40 (s, 9), 1.50 (s, 9), 1.90 (m, 1), 2.15 (m, 2), 2.30-2.50 (m, 5), 3.45-3.90 (m, 
8), 4.18 (q, 2), 4.75 (m, 1), 5.25 (m, 1), 7.75 (m, 1), 7.90 (m, 1), 8.25 (m, 3) ppm. 

D. Alternatively, 2-[1-(4-(ethoxycarbonyl)piperazin-1-vl)carbonyl-3-(1 ,1- 
dimethylethoxycarbonyl)propy5aminocarbonyl-4-[(1-(methoxycarbonyi)-3-(1,1- 

30 . dimethylethoxycarbonyl)propyOaminocarbonyl]quinoline (41 mg, 0.055 mmol) was 
treated with trifluoroacetic acid.methylene chloride (1:1, 0.6 mL) at ambient 
temperature for 2 hours. Evaporation of the reaction mixture, followed by dilution with 
methylene chloride, and repeated evaporation of the solvent gave 2-[1-(4- 
(ethoxycarbonyi)piperaan-l -yl)carbonyl-3-carboxypropyl]aminocaibonyi-4-[(1 - 

35 (methoxycarbonyl)-3-carboxypropyl)aminocarbonyl]quinoline (40 mg) as a 
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trifluoroaceticacid salt; NMR (CD 3 OD) 1.25 (t, 3), 1.95 (m, 1), 2.18 (m, 2), 2.40 (m, 1), 
2.45-2.55 (m, 4), 3.45-3.92 (m, 11),4.16(q, 2), 4.80 (m, 1), 5.25 (m, 1), 7.72 (t, 1), 
7.86 (t, 1), 8.21-8.26 (m, 3) ppm. 

E. Alternatively, 2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1 ,1- 
5 dimethy lethoxycarbonyl )propy gaminocarbonyl-4-[( 1 -carboxy-3-( 1,1- 

dimethylethoxycarbonyl)propyOaminocaibonyllquinoline (136 mg, 0.187 mmol) was 
treated with trifluoroacetic acid:methylene chloride (1:1, 1.2 mL) at ambient 
temperature for 1 hour. The solvents were evaporate and resulting residue diluted 
with methylene chloride, followed by evaporation of the solvent gave 2-[1-(4- 
10 (ethoxycarbonyl)piperazin-1-yl)carbonyl-3-cart50xypropyl]aminoca* 

dicarboxypropyl)aminocarbonyI]quinoline (112mg); NMR (CD 3 OD) 1.20 (m, 3), 1.90 
(m, 1), 2.10 (m, 2), 2.30-2.50 (m, 5), 3.40-3.80 (m, 8), 4.10 (m, 2), 4.70 (m, 1), 5.18 
. (m, 1), 7.60 (m, 1), 7.80 (m, 1), 8.20 (m, 3) ppm. 

F. In a similar manner as described above, the following compounds of the 
1 5 invention were made: 

2^1 -(4-(ethoxycarbony!)piperazin^ 

aminocarbonyl-4-(methoxycarbonylmethyl)aminocarbonylquinoline; NMR 
(CDCI 3 ) 1.30 (t, 3), 1.50 (s, 9), 1.85 (m, 1), 2.20 (m, 1), 2.45 (m, 2), 3.55-3.80 
(m, 8), 3.85 (s, 3), 4.20 (q, 2), 4.38 (d, 2), 5.35 (m, 1), 7.20 (d, 1), 7.70 (m t 1), 

20 7.85 (m, 1 ), 8.20 (d, 1 ), 8.35 (d, 1 ), 8.38 (s, 1 ), 8.65 (m, 1 ) ppm; 

2-[1-(4-(ethoxycarbonyl)piperazn-1-yl)carb^ 

aminocarbonyi-4-(carboxymethyl)aminocarbonylquinoline; NMR (CD 3 OD) 1.30 
(t, 3), 1.50 (s, 9), 1.90 (m, 1), 2.20 (m, 1), 2.50 (m, 2), 3.45-3.92 (m, 8), 4.18 (q, 
2), 4.25 (s, 2), 5.25 (m, 1), 7.75 (m, 1), 7.90 (m, 1), 8.25-8.32 (m. 3) ppm; and 

25 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4- 

(carboxymethyl)aminocarbonylquinoline;NMR (CD 3 OD) 1.30 (t, 3), 1.95 (m, 1), 
2.20 (m, 1), 2.50 (m, 2), 3.45-3.90 (m, 8), 4.18 (q, 2), 4.22 (s, 2), 5.25 (m, 1), 
7.75 (m, 1), 7.85 (m, 1), 8.25 (m, 3) ppm. 



30 EXAMPLE 16 , 

Compounds of formula (Iz) 

A. To a solution of 2-carboxy-7-chloro-4-mercaptoquinoline HCI salt (75 
mg, 0.31 mmol) in DMF (3 mL) was added Mel ( 0.0425 mL, 2.5 eq.) and cesium 
carbonate (340 mg, 3.5 eq.). The resulting reaction mixture was stirred at 70°C 
35 overnight. The reaction mixture was diluted with ethyl acetate and washed with water, 
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brine, and dried over sodium sulfate. The solvent was evaporated. Rash column 
chromatograpgy with 1%-2% MeOH in methylene chloride afforded 2- 
(methoxycarbonyl)-7-chloro-4-methytthioquinoline (40 mg). To 2-(methoxycarbonyl)-7- 
chloro-4-methylthioquinoline (40 mg) was added THF:H 2 0 (2:1 , 2 mL) and LiOH (10 

5 mg, 1 .5 eq.). The reaction mixture was stirred for 2 hours. The pH was adjusted to 
pH 4.5 with 1 N.HCI. Extraction with ethyl acetate, washing with brine, drying over 
sodium sulfate and evaporation gave 2-carboxy-7-chloro-4-methyithioquinoGne ( 29 
mg). To a solution of 2-carboxy-7-chloro-4-methylthioquinoline (29 mg) in THF (6 mL) 
and DMF (1mL) was added 4-ethoxycarbonyl-1-(1-amino-3-(1,1- 

10 dimethylethoxycarbonyl)propyl)carbonylpiperazine (46 mg, 1.1 eq.), EDCI (28 mg, 1.2 
eq.) t and HOBt (1 8 mg, 1 .1 eq.). The resulting reaction mixture was stirred at ambient 
temperature overnight. The reaction mixture was evaporated in vacuo to afford a 
crude product, which was dissolved in ethyl acetate, washed with saturated NaHC0 3 , 
1 M NaHS0 4 and brine. The organic layer was evaporated. Flash column 

15 chromatography with 1%-3% MeOH in CH 2 CI 2 afforded the product, 2-[1-{4- 
(ethoxycarbonyl)piperazin-l -yl)carbonyl-3-(1 , 1 - 
dimethylethoxyc#rbonyl)propygaminocarbony^ 

(36 mg). The product (32 mg) was treated with TFA:CH 2 CI 2 (1:1,1 mL) at ambient 
temperature for 2 hours. The solvents were then evaporated to afford the desired 
20 product 2-[1 -(4-(ethoxycarbonyI)piperazin-1 -yl)carbonyl-3- 

carboxypropyl]aminocart3onyl-7-^ NMR ( CDCI 3 ) 1.35 

(t,3), 2.10 (m,1), 2.25 (m,1), 2.55 (m, 2), 2.7 (s, 3), 3.4-3.9 (m, 8), 4.2 (q, 2), 5.3 (m, 1), 
7.55 ( d, 1), 7.9 (s, 1), 8.02 (d, 1), 8.15 (s, 1)ppm. 

B. In a similar manner, the following compound was made: 
25 2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyl-3-carboxypropyl]aminocarbonyl-5,7- 

dichloro-4-(methylthio)quinoline; NMR (CDCI3) 1.30 (t, 3), 2.0 (m, 1), 2.20 (m, 1), 

2.55 (m, 2), 2.60 (s, 3), 3.40-3.80 (m, 8), 4.15 (q, 2), 5.30 (m, 1), 7.60 (s, 1), 7.90 

(s, 1), 8.05 (s, 1), 9.05 (m, 1) ppm. 

30 EXAMPLE 17 

Receptor Binding Studies 
The ability of the compounds of the invention to bind to the platelet adenosine 
diphosphate ("ADP") receptor was tested using human washed platelets and rat 
washed platelets by displacement assays. 
35 Methods : 
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One day old platelet concentrates were purchased from a local blood bank. 
The platelet concentrates were spun at 680 g for 10 minutes and the resulting pellets 
were resuspended in modified Tyrode's buffer ( 135 mM NaCI, 3.6 mL KCI, 1.8 mM 
MgCI 2j 9 mM HEPES, 0.18 mg/mL BSA, 4.5 mM glucose, pH 6.6) supplemented by 

5 2% acid citrate dextrose (ACQ). This platelet suspension was spun at 680 g for 10 
minutes and the final pellet was resuspended in platelet binding buffer (20mM Tris 
buffer, pH 7.5, 140 mM NaCI, 4 mM KCI, 2 mM MgClz, 1 mM EDTA, 0.1% BSA, 5 mM 
glucose, 2 Mg/mL aprotinin, and 2 pg/mL leupeptin). 

Platelets were isolated from rat whole blood as described in Example 13 with 

1 0 the final pellet resuspended in platelet binding buffer. The platelet number for binding 
to rat platelets (5x10° per well) was normalized to the number of platelets for binding 
to human platelet (4-6 x 10 6 per well). 

Binding reactions were initiated by mixing [^PJ^-methylthio-ADP (0.3-0.5 nM), 
test compounds and washed platelets in 96-well plates. The reactions were kept at 

1 5 ambient temperature for 60 minutes under constant shaking and were stopped by fast- 
filtration onto 96-well, glass-fiber (GFC) filter plates followed by washing 5 times with 
ice-cold 50 mM Tris buffer (pH 7.5). The amount of [^PJ^-methylthio-ADP bound to 
the filters was measured by scintillation counting. Non-specific binding was 
determined in the presence of 10 pM un1abelled2-methylthio-ADP. Competition 

20 studies were done using a single concentration of [^P^-methylthio-ADP (0.3 nM) 
and varying concentrations of test compounds. 
Results : 

The compounds of the invention, when tested in this assay, demonstrated their 
ability to inhibitor the binding of [^PJ^-methylthio-ADP binding to the human platelet 
25 ADP receptor and the rat platelet ADP receptor. 

EXAMPLE 18 
ADP-induced Aggregation In Vitro Studies 
The compounds of the invention were evaluated as functional antagonists of 
30 the platelet ADP receptor using both human and rat washed platelets. 
Methods : 

Human venous blood was collected from healthy, drug-free volunteers into 1/6 
volume 3.2% acid/citrate/dextrose. Whole blood from Nembutai-anesthetized rats was 
collected from the abdominal aorta into 1/10 volume 3.8% acid/citrate/dextrose. 
35 Platelet rich plasma (PRP) was prepared by centrifugation at 800 g for 3-4 successive 
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1 .5-minute intervals, with removal of the PRP after each spin. Alternative^, some 
PRP preps were performed by centrifugation at 100 g for 15 minutes. Washed 
platelets were prepared from the PRP by centrifugation at 680 g for 15 minutes and 
the platelet pellet resuspended in Tyrode's buffer (137 mM NaCI, 2.7 mM KCI, 12 mM 
5 NaHC0 2l 0.42 mM NaH 2 PO, 1 mM MgCfe, 2 mM CaCI 2 , 0.35% BSA, 5.5 mM glucose, 
5 mM HEPES, pH 7.35 supplemented with f.c. 10% ACD solution. The platelets were 
washed a total of two times under these acidic conditions and the platelet peilet 
collected by centrifugation at 680 g for 15 minutes at ambient temperature. The final 
platelet peilet was resuspended at 2 X 10 8 platelets/mL in Tyrode's buffer containing 

1 0 0.02 units/mL apyrase. This platelet suspension was kept at 37°C for at least 30 
minutes prior to studies. 

Inhibition of ADP-induced aggregation was measured at 37°C in a 4-channel 
aggregometer. The platelet suspension (0.5 mL) was stirred at 1200 rpm. Human 
fibrinogen (400 pg) was added at time zero for 1 minute followed by 2 minute pre- 

1 5 incubation in the presence or absence of antagonist. Platelet aggregation was induced 
with the addition of 10 or 31 .6 pM ADP (submaximal response) in human platelets or 
3 or 10 mM ADP (submaximal response) in rat and monitored for 5 minutes. ADP- 
induced aggregation was quantified by measuring increase in light transmission (%T) 
compared to Tyrode's buffer control. IC 50 values were determined using the 4- 

20 parameter equation . 
Results : 

The compounds of the invention, when tested in this assay, demonstrated the 
ability to inhibit ADP-induced platelet aggregation in vitro in human and rat washed 
platelets. 

25 

EXAMPLE 19 
Efficacy Assay 

Inhibition of thrombus formation by compounds of the invention was evaluated 
in the rat arterio-venous (A-V) shunt model. 
30 Methods : 

Male Sprague-Dawiey rats (350-400 g, 10-18 per group) were anesthetized 
with Nembutal (65 mg/kg, i.p). The left carotid artery and the right jugular vein were 
each cannulated with a piece of PE-50 tubing (8 cm, siliconized). Fifty minutes after 
anesthesia, the arterial and venous catheters were connected (A-V shunt) by a piece 
35 of shunt tubing (Tygon S-50-HL, 6 cm) that contained a silk thread (6-0 silk suture, 1 0 



WO 02/098856 



-165- 



PCT/US02/17821 



cm) coated with collagen (Horm, 100 pg/ml). Blood was allowed to flow through the A- 
V shunt for 10 minutes. The amount of thrombus deposited on the silk thread was 
measured as dry weight (24 hours at ambient temperature). A compound of the 
invention (1 , 3 and 10 mg/kg) (as the appropriate salt form) or vehicle (15% DMSO in 
5 saline, 1 mL/kg) was injected via the jugular vein catheter 5 minutes before the A-V 
shunt. Blood samples (1 mL) were taken immediately before the dosing and at the 
end of the A-V shunt for measurements of ex vivo platelet aggregation and plasma 
levels of the compound of the invention. 
Results: 

1 0 When tested in this assay, compounds of the invention demonstrated the ability 

to dose-dependently inhibit platelet aggregation and thrombus formation in the rat A-V 
shunt model. Both the inhibition of platelet aggregation and thrombus formation were 
also parallel in relation to the changes in plasma drug concentrations. Thus, the 
inhibition of thrombus formation is correlated with the inhibition of platelet aggregation 

1 5 induced by the compound of the invention. 

EXAMPLE 20 

This example illustrates the preparation of representative pharmaceutical 
compositions for oral administration containing a compound of the invention, or a 
20 pharmaceutical^ acceptable salt thereof. 

A. Ingredients % wt./wt. 
Compound of the invention 20.0% 
Lactose 79.5% 
Magnesium stearate 0.5% 

25 The above ingredients are mixed and dispensed into hard-shell gelatin 

capsules containing 100 mg each, one capsule would approximate a total daily 
dosage. 

B. Ingredients % wt./wt. 
Compound of the invention 20.0% 

30 Magnesium stearate 0.9% 

Starch 8.6% 
Lactose 69.6% 
PVP (polyvinylpyrrolidine) 0.9% 
The above ingredients with the exception of the magnesium stearate are 

35 combined and granulated using water as a granulating liquid. The formulation is then 
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dried, mixed with the magnesium stearate and formed into tablets with an appropriate 
tableting machine. 

C. Ingredients 

Compound of the invention 0.1 g 

5 Propylene glycol 20.0 g 

Polyethylene glycol 400 20.0 g 

Polysorbate 80 1 .0 g 

Water q.s. 100 mL 

The compound of the invention is dissolved in propylene glycol, polyethylene 
10 glycol 400 and polysorbatB 80. A sufficient quantity of water is then added with stirring 
to provide 100 mL of the solution which is filtered and bottled. 

D. Ingredients % wt./wt. 
Compound of the invention 20.0% 
Peanut Oil 78.0% 

15 Span 60 2.0% 

The above ingredients are melted, mixed and filled into soft elastic capsules. 

E. Ingredients % wt./wt. 
Compound of the invention 1 .0% 
Methyl or carboxymethyl cellulose 2.0% 

20 0.9% saline q.s. 100 mL 

The compound of the invention is dissolved in the cellulose/saline solution, 
filtered and bottled for use. 



EXAMPLE 21 

25 This example illustrates the preparation of a representative pharmaceutical 

formulation for parenteral administration containing a compound of the invention, or a 



pharmaceutically acceptable salt thereof: 
Ingredients 

Compound of the invention 0.02 g 

30 Propylene glycol 20.0 g 

Polyethylene glycol 400 , 20.0 g 

Polysorbate 80 1 0 g 

0.9% Saline solution q.s. 100 mL 



The compound of the invention is dissolved in propylene glycol, polyethylene 
35 glycol 400 and polysorbate 80. A sufficient quantity of 0.9% saline solution is then 
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added with stirring to provide 100 mL of the LV. solution which is filtered through a 0.2 
m membrane filter and packaged under sterile conditions. 

EXAMPLE 22 

5 This example illustrates the preparation of a representative pharmaceutical 

composition in suppository form containing a compound of the invention, or a 



pharmaceutical^ acceptable salt thereof: 

Ingredients % wt./wt. 

Compound of the invention 1 .0% 

1 0 Polyethylene glycol 1 000 74.5% 

Polyethylene glycol 4000 24.5% 



The ingredients are melted together and mixed on a steam bath, and poured 
into molds containing 2.5 g total weight. 

15 EXAMPLE 23 

This example illustrates the preparation of a representative pharmaceutical 
formulation for insufflation containing a compound of the invention, or a 
pharmaceutical^ acceptable salt thereof: 

Ingredients % wt./wt. 

20 Micronized compound of the invention 1 .0% 

Micronized lactose 99.0% 
The ingredients are milled, mixed, and packaged in an insufflator equipped with 
a dosing pump. 



25 EXAMPLE 24 

This example illustrates the preparation of a representative pharmaceutical 
formulation in nebulized form containing a compound of the invention, or a 
pharmaceutically acceptable salt thereof: 

Ingredients % wt./wt. 

30 Compound of the Invention 0.005% 

Water 89.995% 
Ethanol 10.000% 
The compound of the invention is dissolved in ethanol and blended with water. 
The formulation is then packaged in a nebulizer equipped with a dosing pump. 



35 
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EXAMPLE 25 

This example illustrates the preparation of a representative pharmaceutical 
formulation in aerosol form containing a compound of the invention, or a 
pharmaceutical^ acceptable salt thereof: 
5 Ingredients % wt./wt. 

Compound of the invention 0. 1 0% 

Propellant11/12 98.90% 
Oleic acid 1.00% 
The compound of the invention is dispersed in oleic acid and the propellants. 
10 The resulting mixture is then poured into an aerosol container fitted with a metering 
valve. 



While the present invention has been described with reference to the specific 
1 5 embodiments thereof, it should be understood by those skilled in the art that various 
changes may be made and equivalents may be substituted without departing from the 
true spirit and scope of the invention. In addition, many modifications may be made to 
adapt a particular situation, material, composition of matter, process, process step or 
steps, to the objective, spirit and scope of the present invention. All such modifications 
20 are intended to be within the scope of the claims appended hereto. 
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What is claimed is: 



1. 



A compound of formula (I): 




| -p(R 4 )a (I) 



wherein: 

a and b are independently 1 to 4; 
A is =CH- or =N-; 

R 1 is hydrogen, alkyl, carboxyalkyl, aryl, aralkyl, alkylcarbonyl, alkoxyalkoxyalkylcarbonyl, 
aryloxyalkylcarbonyl, carboxyalkylcarbonyl, alkoxycarbonylalkylcarbonyl, 
alkoxycarbonylalkyl, alkoxycarbonyl, arylcarbonyl, aryloxycarbonyl, aralkoxycarbonyl, 
cycloalkylcarbonyl, haloalkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, 
alkoxycarbonylaminocarbonyl, alkylsulfonyl, arylsulfonyl, heterocyclyl, or 
heterocyclylcarbonyl; 

R 2 is hydrogen, alkyl, aryl, aralkyl, alkylsulfonylalkyl, aralkoxyalkyl, hydroxyalkyl, aminoalkyl, 
haloalkylsulfonylaminoalkyl, carboxyalkylthioalkyl, alkoxycarbonylalkylthioalkyl, 
carboxyalkyl, (carboxy)(hydroxy)alkyl, carboxyalkoxyalkyl, alkoxycarbonylalkyl, 
aralkoxycarbonylalkyl, carboxyalkoxycarbonylalkyl, alkoxycarbonylalkoxycarbonylalkyl, 
aminocarbonylalkyl, aralkoxycarbonylaminoalkyl, alkoxycarbonylalkylaminocarbonylalkyl, 
carboxyalkylaminocarbonylalkyl, (alkoxycarbonylalkyl)(alkyl)aminocarbonylalkyl, 
(carboxyalkyl)(alkyl)aminocarbonylalkyl, tetrahydrofuranonyl, or heterocyclylalkyl; 

R 3 is hydrogen, alkyl, hydroxy, halo, carboxyalkenyl, alkoxy, alkoxycarbonyl, 

alkoxycarbonylalkoxy, di(alkoxycarbonyl)alkoxy, carboxyalkoxy, di(carboxy)alkoxy, 
(carboxy)(hydroxy)alkoxy, (dialkylamino)(carboxy)alkoxy, hydroxyalkoxy, cyanoalkoxy, 
haloalkoxy, haloalkenyloxy, carboxyalkenyloxy, alkoxycarbonylalkenyloxy, 
(cycloalkyl)(alkoxycarbonyl)alkoxy, (cycloalkyl)(carboxy)alkoxy, alkylthio, carboxy, 
(dialkylaminocarbonylalkyl)(alkyl)amino, (carboxyalkyl)(alkyl)amino, 
(hydroxyalkyl)(alkyl)amino, (dialkylaminoalkyl)(alkyl)amino, carboxyalkylamino, 
mono(alkoxycarbonylalkyl)aminocarbonyl, mono(carboxyalkyl)aminocarbonyl, 
mono(di(alkoxycarbonyl)alkyl)aminocarbonyl, 
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mono((alkoxycarbonyl)(carboxy)alkyl)aminocarbonyl, 

mono(dicarboxyalkyl)aminorarbonyl, aminocarbonylalkoxy, dialkytaminocarbonylalkoxy, 
monoaralkylaminocarbonylalkoxy, mono(carboxyalkyi)aminocarbonylalkoxy, 
mono(alkoxycarbonyIalkyl)aminocarbonylalkoxy, carboxycycloalkoxy, 
alkoxycarbonylcycloalkoxy, aminocarbonylcycloalkoxy, heterocyclyl, 
tetrahydrofuranonyloxy, or heterocyclylalkoxy; 
each R 4 is independently selected from the group consisting of hydrogen, alkyl, alkoxy, 

aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthio, carboxy, alkoxycarbonyl, 
aminocarbonyl, alkylcarbonyJ, nitro, amino, monoalkylamino, dialkylamino, 
carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyalkyl, 
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and 
heterocyclylalkoxy; 

each R 5 is independently selected from the group consisting of hydrogen, alkyl, hydroxyalkyl, 
aralkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, and 
alkoxycarbonylalkyl; 

R 6 is -N(R 7 )-C(0)- or -C(0)-N(R 7 )-; 

R 7 is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyl; 

as a single stereoisomer, a mixture of individual stereoisomers, or a racemic mixture; 
or a pharmaceutical^ acceptable salt thereof. 

2. The compound of Claim 1 wherein: 
a is 1 or 2; 
bis 1; 
A is =N-; 

R 1 is alkoxycarbonyl; 

R 2 is carboxyalkyl, alkoxycarbonylalkyl, carboxyalkoxycarbonylalkyl, or heterocyclylalkyl; 
R 3 is alkoxy, alkoxycarbonylalkoxy, alkoxycarbonylcycloalkoxy, carboxyalkoxy, 

carboxycycloalkoxy, aminocarbonylcycloalkoxy, heterocyclyl, tetrahydrofuranonyloxy or 

heterocyclylalkoxy; 

each R 4 is independently selected from the group consisting of hydrogen, alkyl, alkoxy, 

aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthio, carboxy, alkoxycarbonyl, 
aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino. dialkylamino, 
carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyalkyl, 
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dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and 

heterocyclylalkoxy; 
R 5 is hydrogen, alkyl or hydroxalkyl; 
R 6 is -N(R 7 )-C(0)-; and 
R 7 is hydrogen or alkyi. 

3. The compound of Claim 2 wherein: 
a is 1 or 2; 

b is 1; 
A is =N-; 

R 1 is alkoxycarbonyl; 

R 2 is carboxyaikyl, alkoxycarbonylalkyl or heterocyclylalkyl; 

R 3 is alkoxy, alkoxycarbonylcycloalkoxy, carboxycycloalkoxy, tetrahydrofuranonyloxy, 

heterocyclyl, or heterocyclylalkoxy; 
each R 4 is independently selected from the group consisting of hydrogen, alkyl and 

heterocyclylalkoxy; 
R 5 Is hydrogen, alkyl or hydroxyalkyl; 
R 6 is -N(R 7 )-C(0)-; and 
R 7 is hydrogen. 

4. The compound of Claim 3 wherein R 2 is carboxyaikyl. 

5. The compound of Claim 4 selected from the group consisting of the following: 
2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)rarbonyl-3-carboxypropyl]aminocarbonyl-4- 

(oxiranyl)methoxyquinoline; 
2^1 -(4-(ethoxycarbonyl)piperazin-1 -yO 
yl)quinoline; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-(1 -tetrazol-5- 
ylethoxy)quinoline; 

2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyI-3-carboxypropyl]aminocarbonyl-4-(tetrazol-5- 
yl)methoxyquinoline; 

2-[i-(4-(ethoxyrarbonyl)piperazin-1-yl)cartDonyl-3-carboxypropyl]aminocart)onyl-4-(4- 
aminocarbonylpiperidin-1-yl)quinoline; 
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2-[1 -(4-(ethoxycarbonyl)piperazii>1 -yl)carbonyi-3-carboxypropyI]aminocarbonyl-4-(3- 

carboxypiperidin-1 -yl)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyI]aminocarbonyl-4-(3- 

ethoxycarbonylpiperidin-1-yl)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-ra^ 

methylpiperazin-1 -yl)quinoline; 
2-[1-(4-(ethoxyc^rbonyl)piperazin-1-yl)carbonyi-3-carboxypropyl]aminoca 

hydroxypyrrolidin-1 -yi)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-(4- 

hydroxypiperidin-1-yl)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)rarbonyl-3-rarboxyptopyl]aminorarbon 

(carboxymethyl)piperazin-1-yl)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)(^rbonyl-3-carboxypropyI]aminocarbonyl-4-(3^ 

(carboxymethyl)piperazin-1-yl)quino)ine; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)rarbon^ 

hydroxypyrrolidin-1 -yl)ethoxy-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycail3onyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbon 

(tetrazol-5-yl)methoxyquinoline; and 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)c^rbonyl-3-carboxypropyl]aminocarb^ 

tetrazol-5-ylethoxy)quinoline. 

6. The compound of Claim 3 wherein R 2 is alkoxycarbonylalkyi. 

7. The compound of Claim 6 selected from the group consisting of the following: 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)rarbonyl-3-(methoxyrarbon 

(tetrahydro-2-oxofuran-3-yl)oxyquinoline; 
2-[1-(4-(ethoxyrarbonyl)piperazin-1^ 

(oxiranyl)methoxyquinoline; 
2-[1-(4-(ethoxyrarbonyl)piperazin-1-yl)carbonyl-3-(methoxycarbonyl)propyl]aminorarbon 

ethoxycarbonylpiperidin-1-yl)quinoline; and 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbony)-3-(ethoxycarbonyl)propyl]aminocarbonyl-4-(1 - 

tetrazol-5-ylethoxy)quinoline. 

8. The compound of Claim 3 wherein R 2 is heterocyclylalkyl. 
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9. The compound of Claim 8 selected from the group consisting of the following: 
2-[l-(4-(ethoxycarbony1)piperain-1-yi)carbonyl-2-0^ 

methoxyquinoline; 
2-[i-(4-(ethoxycarbony1)piperazin-1-yl)cai^ 
methoxyquinoline; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(1 -(carboxymethyl)imidazol-4-yl)ethyl]- 

aminocarbonyl-4-methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbony l-2-(1 ,2,4-triazol-3-yl)ethyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)ca^^ 

carboxycyclobut-1 -oxy)quinoline; 
2-[i -(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(tetrazol-1 -yl)propyl]aminocarbonyl-4-(1- 

(ethoxycarbonyl)cyc!obut-1-oxy)quinoline; 
2-[l-(4-(ethoxyrarbonyl)piperazin-1-yl)cartro^ 

4-(1 -carboxycyclobut-1 -oxy)quinoline; and 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)cato^ 

(1 -carboxycyclobut-1 -oxy)quinoline. 

1 0. The compound of Claim 2 wherein: 
a is 1 or 2; 

b is 1 ; 
A is =N-; 

R 1 is alkoxycarbonyl; 

R 2 is carboxyalkyl, alkoxycarbonylalkyl or carboxyalkoxycarbonylalkyl; 

R 3 is alkoxy, alkoxycarbonylalkoxy, alkoxycarbonylcycloalkoxy, aminocarbonylcycloalkoxy, 
carboxyalkoxy or carboxycycloalkoxy; 

each R 4 is independently selected from the group consisting of hydrogen, alkyl, alkoxy, 

aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthio, carboxy, alkoxycarbonyl, 
aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkylamino, 
carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyalkyl, 
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, and dialkylaminoalkoxy; 

R 5 is hydrogen, alkyl or hydroxyalkyl; 

R 8 is -N(R 7 )-C(Q)-; and 
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R 7 is hydrogen or alkyl. 

1 1 . The compound of Claim 1 0 wherein: 
R 3 is alkoxycarbonylalkoxy; 

each R 4 is independently selected from the group consisting of hydrogen, alkyl or halo; and 
R 5 is hydrogen. 

1 2. The compound of Claim 1 1 selected from the group consisting of the following: 
2-[1-(4-(ethoxycarbonyl)piperazin-1^ 

(methoxycarbonyl)methoxyquinoline; 
2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(methoxycarbonyl)propyl]amino 

methyl-1-(methoxycarbonyl)ethoxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyl-3-(1 ,1 - 

dimethylethoxyrarbonylpropyl]aminorarbonyl-4-(1-(ethoxycarbonyl)ethoxy)quinoH 
2-[l -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-(1 - 

(ethoxycarbonyl)ethoxy)quinoline; 
2-[i-(4-(ethoxycarbonyl)piperazin^ 

(ethoxycarbonyl)ethoxy)quinoline; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(methoxycarbonyl)propyl]aminocarbonyl-4-(1 - 

(ethoxycarbonyl)-2-methylpropoxy)quinoIine; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-( 1,1- 

dimethylethoxycarbonyl)propyl]aminocarbonyl-4-(1-methyl-1- 

(methoxycarbonyl)ethoxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-(1 -methyl-1 - 

(methoxycarbonyl)ethoxy)quinoline; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyi-3-(methoxycarbonyl)propyl]aminocarbonyl-4-(1 - 

(methoxycarbonyl)ethoxy)quinoline; 
2-[l -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyi-3-carboxypropyI]aminocarbonyl-7-methyl-4-(1 - 

(ethoxycarbonyl)propoxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yI)carbonyl-3-carboxypropyl]aminocarbonyI-7-methyl-4-(1 - 

(ethoxycarbonyl)-2-methylpropoxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)c^ 

methyl-4-(1 -methyl- 1 -(ethoxycarbonyl)ethoxy)quinoline; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7-methyl-4-(1 - 



WO 02/098856 



-175- 



PCT/US02/17821 



methyl-1-(ethoxycarbonyl)ethoxy)quinoline. 

13. The compound of Claim 10 wherein: 

R 3 is alkoxycarbonylcycloalkoxy or aminocarbonytcycloalkoxy; and 
R 5 is hydrogen. 

14. The compound of Claim 13 selected from the group consisting of the following: 
2-[1 -(4-(ethoxycarbonyi)piperazin-1 -yl)carbonyl-3-(1 ,1 - 

dimethylethoxycart3onyl)propyGaminorait>onyl-4-(1-(ethoxycarbonyl)cyclobut-1- 
oxy)quinoline; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-(1 - 

(ethoxycarbonyl)cyclobut-1-oxy)quinoline; 
2-[1-(4-(ethoxycait»onyl)piperazin-1-yl)carbonyl-3-(methoxyrarbonyl)pro 

(ethoxycarbonyl)cyclobut-1-oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 

dimethylethoxycarbonyl)propyl]aminocarbonyl-7-chloro-4-(1-(ethoxycarbonyl)cyclobut-1- 

oxy)quinoline; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(ethoxycarbonyl)propyl]aminocarbonyl-4-(1 - 

(ethoxycarbonyl)cyclobut- 1 -oxy)q uinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyI-3-(1 , 1 - 

dimethylethoxycarbonyl)propyl]aminocarbonyl-7-(benzyloxy)-4-(1- 

(ethoxycarbonyl)cyclobut-1-oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 

dimethylethoxycarbonyl)propyl]aminocarbonyl-7-hydroxy-4-(1-(ethoxycarbonyl)cyclobut- 

1-oxy)quinoline; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7-chloro-4-(1 - 

(aminocarbonyl)cyclobut-1-oxy)quinoline; 
2-[1-(4-(ethoxyearbonyl)piperaziiv1-yl)ca 

fluoro-4-(1-(ethoxycarbonyl)cyclobut-1-oxy)qulnoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7-methoxy-4-(1 - 

(ethoxycarbonyI)cyclobut-1-oxy)q uinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7-hydroxy-4-(1 - 

(ethoxycarbony1)cyclobut-1-oxy)q uinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-5-f!uoro-6- 
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methyl-4-(1 -(ethoxycarbonyl)cyclobut-l -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3^rboxypropyl]aminoCTrbonyl-7-methyl-4-(1- 

(1 -methylethoxycarbonyl)cyclobut-1 -oxy)quinoline; 
2-[1 -(4~(ethoxycarbonyl)piperaa 

(ethoxycarbonyl)cyclobut-1-oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyI-7-methyl-4-(1 - 

(ethoxycarbonyl)cyciobut-l-oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yi)carbonyl-3-carboxypropy!]aminocarbonyl-7 

methyl-4-(1 -(ethoxycarbonyi)cyclobut-l -oxy)quinoline; 
2-[1-(4-(ethoxyrarbonyl)piperazin-^^ 

4-(1 -(ethoxycarbonyl)cyclobut-l -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbony1-3-carboxypropyl]aminocarbon 

methyl-4-(1 -(ethoxycarbonyl)cyclobut-l -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1^ 

methyl-4-(1 -(ethoxycarbonyl)cyclobut-l -oxy)quinoline; 
2-[1-(4-(ethoxyrarbonyl)piperazin-1-yl)cato^ 

(1 -(ethoxycarbonyl)cyclobut-l -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminoc^rbonyl-7-ch 

methoxy-4-(1 -(ethoxycarbonyl)cyclobut-l -oxy)quinoline; 
2^1-(4-(ethoxycartDonyI)piperazin-1-yl)ra^ 

(1-(ethoxycarbonyl)cyclobut-1-oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1^ 

methyl-4-(1-(ethoxycarbonyl)cyclobut-1-oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 - 

methylethoxycailDonyl)propyl]aminocarbonyl-7-methyM-(1-(ethoxycarbonyl)cycb 

oxy)quinoline; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(ethoxycarbonyl)propyl]a^ 

fluoro-7-methyl-4-(1 -(ethoxycarbonyl)cyclobut-l -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperaan^ 

chloro-7-methyl-4-(1 -(ethoxycarbonyl)cyclobut-l -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(ethoxyrarbonyl)propyn 

chloro-4-(1-(ethoxycarbonyl)cyclobut-1-oxy)quinoline; 
2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(ethoxyc^rbonyl)propyl]am 

dimethyl-4-(1 -(ethoxycarbonyl)cyclobut-l -oxy)quinoline; 
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2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(ethoxycarbonyl)propyl]am 

dichloro-4-(1 -(ethoxycarbonyl)cyclobut-l -oxy)quinoiine; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yt)rarbonyl-3-cait>oxypropynaminpcarbonyl^-methylthicM^ 

(1 -(ethoxycarbonyl)cyclobut-l -oxy)quinoline; and 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3^rboxypropyl]aminocarbonyl-7-methyl-4-(1 - 

(methoxycarbonyl)cyclobut-1-oxy)quinoline. 

15. The compound of 10 wherein: 

R 3 is carboxyalkoxycarbonylalkyl or carboxyalkoxy; and 
R 5 is hydrogen. 

16. The compound of 15 selected from the group consisting of the following: 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

((carboxy)methoxycarbonyl)propyl]aminocarbonyl-4-(carboxy)methoxyquinoline 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-4- 

(carboxy)methoxyquinoline; 
2-[1-(4-(ethoxyrarbonyl)piperazin-1-yl)^^ 

carboxyethoxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-(1 -carboxy- 

2,2-dimethylpropoxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyI-4-(1 - 

carboxyethoxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(methoxycarbonyl)propyl]aminocarbonyl-4- 

(carboxy)methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y!)carbonyl-3-carboxypropyl]aminocarbonyl-4-(1 - 

(carboxy)ethoxy)quinoiine; 
2-[1-(4-(ethoxyrarbonyl)piperazin-1-yl)rato^ 

methyl-4-(1 -methyl-1 -carboxyethoxy)quinoline; 
2-[1-(4-(ethoxyrart>onyl)piperazin-1-yl)raito 

methyl-1 -carboxyethoxy)quinoline; 
2-[l -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7-methyl-4-(1 - 

(carboxy)ethoxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7-methyl-4-(1- 

carboxypropoxy)quinoline; 
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2-[l -(4-{ethoxycarbonyt)piperazin-1 -yl)carbonyt-3-carboxypropyqaminocarbonyl-7-methyl-4-(1 - 

carboxy-2-methylpropoxy)quinoltne; and 
2-[i -(4-(ethoxycarbonyt)pipera^ 

methyl-4-(1 -methyl-1 -carboxyethoxy)quinoline. 

1 7. The compound of Claim 1 0 wherein: 
R 3 is carboxycycloalkoxy; and 

R 5 is hydrogen. 

18. The compound of Claim 17 wherein each R 4 is independently selected from the 
group consisting of alkyl, hydroxyalkyl, aikoxy, halo, haloalkyl, and dialkylaminoalkyl. 

19. The compound of Claim 18 selected from the group consisting of the following: 
2-[i-(4-(ethoxycarbonyl)piperazin-1^ 

(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[i -(4-(ethoxycarbony l)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-6-chloro-4-(1 - 

carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl«6-methyl-4-(1 - 

carboxycyclobut-1 -oxy)quinoline; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-5-methyl-4-(1 - 

carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-8-methyl-4-(1 - 

carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)raii3onyl-3-carboxypropyl]aminocarbonyl-6 

(diethylamino)methyl-4-(1-carboxycyclobut-1-oxy)quinoline; 
2-[l-(4-(ethoxyrarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

(diethylamino)methyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbony!-3-carboxypropyl]aminocarbonyl-7-fluoro-4-(1 - 

carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-7- 

(trifluoromethyl)-4-(1-carboxycycIobut-1-oxy)quinoline; 
24i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-7^ 
(hydroxymethyl)-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
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2-[1-(4-(ethoxycarbonyl)piperazin-1-yI)carto 

carboxycyclobut-1 -oxy)quino!ine; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-6-ethyl-4-(1 - 

carboxycyclobut-1 -oxy)quinoline; 
241 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyI]aminocarbonyl-6-fluoro-4-(1- 

carboxycyclobut-1 -oxy)quinoline; 
2-[i -(4-(ethoxy<x^bony!)piperazin-1 ^ 

fluoro-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[i -(4-(ethoxyrarbonyl)piperaa 

carboxycyclobut-1-oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)^ 

methoxy-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1^ 

(1 -carboxycyclobut-1 HDxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-5-fl 

methyl-4-(1 -carboxycyclobut-1 -oxy)quinoiine; 
2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(ethoxycarbonyl)propyl]am 

fluoro-7-methyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 - 

methylethoxyrarbonyl)propyl]aminocarbony^ 

oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 ^ 

methyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1- 

methylethoxycarbonyl)propyl]aminorarbonyl-7-methyl-4-(1-carboxycyclobut-1- 

oxy)quinoline; 

2-[1-(4-(ethoxycarbonyl)plperazin-1-yl)carbonyl-3-(ethoxyc^rbonyl)propyl]ami 

chloro-7-methyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1- 

methylethoxyc^rbony0propyl]aminorarbonyl-6-chloro-7-methyl-4-(1-carboxyc 

oxy)quino!ine; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(ethoxycarbonyl)propyfl^ 
chloro-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
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2-[i -(4-(ethoxycarbonyl)piperazin-1 -yt)carbonyl-3-(ethoxycarbonyl)propyI]aminocarbonyl-6,7- 

dimethyl-4-(1-carboxycyclobut-1-oxy)quinoline; 
2-[l -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 - 

methylethoxycarbony))propy0aminocarbonyI-67-dimethyJ-4-(1-carboxycyclobu^ 

oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 - 

methylethoxycarbonyl)propyl]aminocarbonyl-7-chlorc>4--(1 -carboxycyclobut-1 - 

oxy)quinoline; 

2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(ethoxyrarbonyl)propyl]am 

dichloro-4-(l -carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y()carbonyl-3-(1 - 

methylethoxycari3onyl)propyI]aminocarbonyl-6^ 

oxy)quinoline; 

2-[l -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7-chloro-4-(1 - 

carboxycyclobut-1 -oxy)quinoline; 
2-[i-(4-(ethoxycarbonyl)piperaz^ 

carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyW^ 

methyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyI]amlnocarbonyl-6-chloro-7- 

methyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-cato^ 

methyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)c^rbonyl-3-carboxypropyl]aminocarbon 

(1 -carboxycyclobut-1 -oxy)quinoline; and 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-6J-^ 

(1 -carboxycyclobut-1 -oxy)quinoline. 

20. The compound of Claim 17 wherein each R 4 is independently selected from the 
group consisting of cyano, nitro, amino, monoalkylamino, and dialkylamino. 

21 . The compound of Claim 20 selected from the group consisting of the following: 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl^ 

carboxycyclobut-1 -oxy)quino!ine; 
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2-[l-(4^ethoxycart>onyl)piper^ 

carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxyrarbonyl)piperazin-1-yl)carbonyl-3-^ 

carboxycyclobut-1 -oxy)quinoline; 
2-[l -(4-(ethoxycarbony1)piperazin-1 -yl)cart3onyl-3-c»rboxypropyl]aminocarbonyl-5-cyano-4-(1- 

carboxycyclobut-1 -oxy)quinoline; 
2^1-(4-(ethoxycarbonyl)piperaz]n-1-yl)carbonyl-3-ra 

carboxycyclobut-1 -oxy)quino!ine; and 
24l-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminorart 

carboxycyclobut-1 -oxy)quinoline. 

22. The compound of Claim 17 wherein each R 4 is independently selected from the 
group consisting of alkoxy, aralkoxy, haloalkoxy, hydroxy, alkylthio, carboxyalkoxy, 
alkoxycarbonylalkoxy and dialkylaminoalkoxy. 

23. The compound of Claim 22 selected from the group consisting of the following: 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-7-(benzylo 

4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-7-hydroxy-4-(1 - 

carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxyrait>onyl)piperazin-1-yl)carb^ 

(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycart>onyl)piperazin-1-yl)c^ 

(carboxy)methoxy-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyi-3-carboxypropyl]aminocarbonyl-7- 

(diethylamino)ethoxy-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-7-^ 

carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carto 

4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-6-hydroxy-4-(1 - 

carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-6- 

(carboxy)methoxy-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
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2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyl-3-carboxypropyT|aminocarbonyl-6-ethoxy-4-(1 - 

carboxycyclobut-1 -oxy)quinoline; 
2-[l -(4-(ethoxyrarbonyl)piperazm^ 

carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyl-3-carboxypropyl]aminocarbonyl-6-(1 - 

methylethoxy)-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[i-(4-(ethoxyc^rbonyl)piperazin-1-yl)rarbonyl-3-carboxypropy0aminocarbonyl-7- 

(trifluoromethoxy)-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazln-1-yl)rarbonyl-3-rarboxypropyl]amin 

trlfluoromethoxy-4-(1 -carboxycydobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)cart)onyl-3-carboxypropyl]aminocart)onyl-6J-dimethoxy- 

4-(1-carboxycyclobut-1-oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbony^ 

carboxycyclobut-1 -oxy)quinoline; and 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)cait>onyl-3-carboxypropyl]aminocarbo 

(1 -carboxycyclobut-1 -oxy)quino!ine. 

24. The compound of Claim 17 wherein each R 4 is independently selected from the 
group consisting of hydrogen, carboxy, alkoxycarbonyl, aminocarbonyl and alkylcarbonyl. 

25. The compound of Claim 24 selected from the group consisting of the following: 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-(1 - 

carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)carbonyl-2-carboxyethyl]aminocarbonyl-4-(1 - 

carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxybutyl]aminocarbonyl-4-(1 - 

carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-6-carboxy-4-(1 - 

carboxycyclobut-1 -oxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y1)carbonyl-3-carboxypropyl]aminocarbonyl-7-acetyl-4-(1 - 

carboxycyclobut-1 -oxy)quinoline; 
2-[1-(4-(ethoxycait»onyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbony^ 

ethoxycarbonyl-4-(1 -carboxycyclobut-1 -oxy)quinoline; 
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2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-6-acetyl-4-(1- 

carboxycyclobut-1 -oxy)quinoline; 
2-[l-(4-(ethoxycarbonyl)piperazin-1-yl)carbony^^ 

carboxycyc!obut-1-oxy)quinoline; and; 
2-[i -(4-(ethoxycarbonyl)piperazin-1 -y1)carbonyl-3-carboxypropyl]aminocarbonyl-6- 

aminocarbonyl-4-(1 -carboxycyclobut-1 -oxy)quinoline. 

26. The compound of Claim 10 wherein: 
R 3 is alkoxy; and 

R 5 is hydrogen. 

27. The compound of Claim 26 selected from the group consisting of the following: 
2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-2-carboxyethyl]aminocarbonyl-4- 

methoxyquinoline; 

2-[i-(4-(ethoxyraii3onyl)piperazin-1-yi)carbonyl-3-carboxypropyl]aminorarbonyM 

methoxyquinoline; 
2-[i-(4-(ethoxycarbonyl)piperaz 

aminocarbonyl-4-methoxyquinoline; 
2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-4-carboxybutyl]aminocarbonyl-4- 

methoxyquinoline; 

2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-2-carboxyethyl]aminocarbonyl-4- 
methoxyquinoline; 

2^i-(4-(ethoxyrarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-4- 
ethoxyquinoline; 

2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-4- 
methoxyquinoline; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-((1 ,1 -dimethylethoxy)carbonyl)ethyl]- 

aminocarbonyl-4-methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)ca^ 

methoxyquinoline; 
2>[1 -(4-((1 , 1 -dimethylethoxy)carbonyl)piperazin-1 -yl)carbonyl-3- 

(methoxycarbonyl)propyl]aminocarbonyl-4-methoxyquinoline; 
2-[1-(4-(ethoxycartDonyl)piperazin-1-yl)carbonyl-3-(methoxycarbonyl)propyl]am 

methoxyquinoline; 
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2-[i -(4-(ethoxycart3onyl)piperazin-^ 
methoxyquinoline; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -y1)carbonyl-5-(carboxy)pentyl]aminocarbonyi-4- 

methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 

dimethylethoxycarbonyl)propyl]aminocarbonyl-7^h!oro-4-methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)cartto^ 

methoxyquinoline; and 
2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-5J-^ 

methoxyquinoline. 

28. The compound of Claim 10 wherein: 
R 3 is alkoxy; and 

R 5 is alky! or hydroxyalkyl. 

29. The compound of Claim 28 selected from the group consisting of the following: 
2-[1 -(2-methyl-4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

(methoxycarbonyl)propyl]aminocarbonyl-4-methoxyquinoline; 
2-[1 -(2-methyM-(ethoxyraifconyl)pi 
methoxyquinoline; 

2-[1-(3~(1-methylethyl)*^(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1 f 1- 

dimethylethoxycarbonyl)propyl]aminocarbonyl-4-methoxyquinoline; 
2-[1-(3-(2-methylpropyl)-4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3- 

carboxypropyQaminocarbonyl-4-methoxyquinoiine; 
2-[1 -(2-(2-methylpropyl)-4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 

dimethylethoxycarbonyl)propy0aminocarbonyl-4-methoxyquinoline; 
2-[1-(2-(2-methylpropyl)-4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3- 

carboxypropyl]aminocarbonyl-4-methoxyquinoline; 
2-[1 -(3-(1 -methylethyl)-4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

carboxypropyl]aminocarbonyl-4-methoxyquinoline; 
2-[1 -(3-(1 -hydroxyethyl)-4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 , 1- 

dimethylethoxycarbonyl)propyl]aminocarbonyl-4-methoxyquinoline; and 
2-[1-(3-(1-hydroxyethylH-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3- 

carboxypropyl]aminocarbonyl-4-methoxyquinoline. 
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30; The compound of Claim 1 wherein: 
a is 1 or 2; 
bis 1; 
A is =N-; 

R 1 is hydrogen, alkyl, carboxyalkyl, aryl, araikyl, alkylcarbonyl, alkoxyalkoxyalkylcarbonyl, 
aryloxyalkylcarbonyl, carboxyalkyfcarbonyl, alkoxycarbonylalkylcarbonyl, 
alkoxycarbonylalkyl, arylcarbonyl, aryloxycarbonyl, aralkoxycarbonyl, cycloalkylcarbonyl, 
haloalkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, 
alkoxycarbonylaminocarbonyl, alkylsulfonyl, arylsuifonyl, heterocyclyl, or 
heterocyclylcarbonyl; 

R 2 is hydrogen, alkyl, aryl, araikyl, alkylsulfonylalkyl, aralkoxyalkyl, hydroxyalkyi, aminoalkyl, 
haloalkylsulfonylaminoalkyl, carboxyalkylthioalkyl, alkoxycarbonylalkylthioalkyl, 
carboxyalkyl, (carboxy)(hydroxy)alkyl, carboxyalkoxyalkyl, alkoxycarbonylalkyl, 
aralkoxycarbonylalkyl, carboxyalkoxycarbonylalkyl, alkoxycarbonylalkoxycarbonylalkyl, 
aminocarbonylalkyl, aralkoxycarbonylaminoalkyl, alkoxycarbonylalkylaminocarbonylalkyl, 
carboxyalkylaminocarbonylalkyl, (alkoxycarbonylalkyl)(alkyl)aminocarbonylalkyl, and 
(carboxyalkyl)(alkyl)aminocarbonylalkyl; 

R 3 is hydrogen, alkyl, hydroxy, halo, carboxyalkenyl, alkoxy, alkoxycarbonyl, 

alkoxycarbonylalkoxy, di(alkoxycarbonyl)alkoxy, carboxyalkoxy, di(carboxy)alkoxy, 
(carboxy)(hydroxy)alkoxy, (dialky]amino)(carboxy)alkoxy f hydroxyalkoxy, cyanoalkoxy, 
haloalkoxy, haloalkenyloxy, carboxyalkenyloxy, alkoxycarbonylalkenyloxy, 
(cycloalkyl)(alkoxycarbonyl)alkoxy, (cycloalkyl)(carboxy)alkoxy, alkylthio, carboxy, 
(dialkylaminocarbonylalkyI)(alkyl)amino, (carboxyalkyl)(alkyl)amino, 
(hydroxyalkyl)(alkyl)amino, (dialkylaminoalkyl)(alkyl)amino, carboxyalkylamino, 
mono(alkoxycarbonylalkyl)aminocarbonyl, mono(carboxyalkyl)aminocarbonyl, 
mono(di(alkoxycarbonyl)alkyl)aminocarbonyl, 
mono((alkoxycarbonyl)(carboxy)alkyl)aminocarbonyl, 

mono(dicarboxyalkyl)aminocarbonyl, aminocarbonylalkoxy, dialkylaminocarbonylalkoxy, 
monoaralkylaminocarbonylalkoxy, mono(carboxyalkyl)aminocarbonylalkoxy, 
mono(alkoxycarbonylalkyl)aminocarbonylalkoxy, carboxycycloalkoxy, 
alkoxycarbonylcycloaikoxy, and aminocarbonylcycloalkoxy; 
each R 4 is independently selected from the group consisting of hydrogen, alkyl, alkoxy, 

aralkoxy, halo, haioalkyl, haloalkoxy, hydroxy, cyano, alkylthio, carboxy, alkoxycarbonyl, 
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aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkylamino, 
carboxyalkylamino, alkytcarbonylamino, di(alkylcarbonyl)amino f hydroxyalkyl, 
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, or 
heterocyclylalkoxy; 

each R 5 is independently selected from the group consisting of hydrogen, alkyl, hydroxyalkyl, 

aralkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, or alkoxycarbonylalkyl; 
R e is -N(R 7 )-C(0)-; and 

R 7 is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyl. 

31 . The compound of Claim 30 wherein: 
R 3 is hydrogen or alkoxy; 

each R 4 is independently hydrogen, halo or carboxyalkylamino; * 
R 5 is hydrogen or alkyl; and 
R 7 is hydrogen or alkyl. 

32. The compound of Claim 31 wherein R 1 is hydrogen, alkyl, aralkyl, carboxyalkyl or 
alkoxycarbonylalkyl. 

33. The compound of Claim 32 selected from the group consisting of the following: 
2-[(pipera2in-1-yl)carbonylmethyI]aminocarbonyl-4-methoxyquinoline; 
2-[(2-methyl-4-(4-fluorobenzyl)piperazin-1-yl)carbonylmethyl]aminocarbonyl-4- 

methoxyquinoline; 

2-[(2-methyM-ben2ylpiperazin-1-yl)rarbonylmethyl]aminocarbonyl-4-methoxyquinoline; 
2-[(4-benzylpiperazin-l-yl)carbonylmethyl]aminocarbonyl-4-methoxyquinoline; 
2-[(4-ethylpiperazin-1-yl)carbonylmethyl]aminocarbonyl-4-methoxyquinoline; 
2-[(4-(1 ,lKJimethylethoxy)carbonylmethylpiperazin-1-yl)carbonylmethyi]aminocarbonyl-4- 
methoxyquinoline; 

2-[(4-(carboxymethyl)piperazin-1-yl)carbonylmethyl]aminocarbonyl-4-methoxyquinoline; 
2-[(4-methyipiperazin-1-yl)carbonylmethyl]aminocarbonyl-4-methoxyquinoline; 
2-[1"(piperazin-1-yl)carbonyl-3-(methoxyrarbonyl)propyl]aminocarbonyl-4-methoxyquinoline; 
and 

2-[1 -(2-methyl-4-(benzyl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 

dimethylethoxycarbonyl)propyl]aminocarbonyl-4-methoxyquinoline. 
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34. The compound of Claim 31 wherein R 1 is aryl. 

35. The compound of Claim 34 selected from the group consisting of the following: 
2-[(4-(2-methyl-5-chlorophenyl)piperazin-1-yl)carbonylmethyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[1 -(4-(3-methylphenyl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 

dimethylethoxycarbonyl)propyI]aminocarbonyl-4-methoxyquinoline; 
2-[i-(4<3-methylphenyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[1 -(4-(3-chlorophenyl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 

dimethylethoxycarbonyl)propyl]aminocarbonyl-4-methoxyquinoline; 
2-[1 -(4-(3-methylphenyl)-3-methylpiperazin-1 -yl)carbonyl-3-(1 , 1 - 

dimethylethoxycarbonyl)propyl]aminocarbonyl-4-methoxyquinoline; 
2-[1-(4-(3-chlorophenyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-4- 

methoxyquinoline; 

2-[1-(3-methyi^-(3-methylphenyl)piperazin-1-yl)carbonyl-3-rarboxypropyl]ami 
methoxyquinoline; 

2-[(4-(3^hlorophenyl)piperazin-1-yl)carbonylmethyl]aminoc^rbonyM-methoxyquinoline; 
2-[(3-methyl-4-(3-methyIphenyl)piperazin-1-yl)carbony!methyl]aminocarbonyl-4- 

methoxyquinoline; and 
2-[(4-(3-methylphenyl)piperazin-1-yl)carbony)methyl]aminocarbonyl-4-methoxyquinoline. 

36. The compound of Claim 31 wherein R 1 is heterocyclyi or heterocyclylcarbonyl. 

37. The compound of Claim 36 selected from the group consisting of the following: 
2-[1-(4-(pynmidin-2-yl)piperazin^ 

methoxyquinoline; 

2-[1-(4-(benzoxazol-2-yl)piperazin-1-yl)carbonyl-3-(methoxycarbonyl)propyl]aminocarbonyl-4- 
methoxyquinoline; 

2-[1-(4-(benzthiazol-2-yl)piperazin-1-yI)cait>onyl-3-(methoxycarbonyl)propyl]aminocarbonyl-^ 
methoxyquinoline; 

2-[1-(4-(pyrimidin-2-yl)piperazin-1-yl)carbonyl-3-rarboxypropyl]aminocarbonyM- 
methoxyquinoline; 
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2-[i -(4-(benzoxazol-2-y!)piperazin-1 -yl)carbonyl-3-CTrt>oxypropyl]aminocarbonyl-4- 
methoxyquinoline; 

2-[i -(4-(benzthiazol-2-yl)piperazin-1 -yJ)carbonyl-3-carboxypropyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[(4-(24iydroxy-3-chloropyridin-5-yl)rarbon^^^ 

methoxyquinoline; 
2-[i .(3-(2-methylpropyl)-4-(furan-2-ylcarbonyl)piperazin-1 -yl)carbonyl-3- 

carboxypropy1]aminocarbonyl-4-methoxyquinoline; 
2-[i -(3-(1 -methylethyl)-4-(furan-2-yIcarbonyi)piperazin-1 -yl)carbonyl-3- 

carboxypropyl]aminocarbonyl-4-methoxyquinoline; 
2-[1-(3-benzyW-(furan-2-ylcarbonyl)piperazin^ 

methoxyquinoline; 
2-[1-(3-(4-hydroxybenzyl)^(furan-2-ylcarbonyl)piperazin-1-yl)car^ 

carboxypropyl]aminocarbonyl-4-methoxyquinoline; 
2-[1-(4-(furan-2-ylrarbonyl)piperazin-1-yl)^ 

methoxyquinoline; 
2-[1 -(4-(pyridin-2-yl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 

dimethylethoxycarbonyl)propyi]aminocarbonyl-4-methoxyquinoline; 
2-[i-(4-(pyridin-2-yl)pipera2Jn-1-yl)carbonyl-3-rarboxypropyl]aminocarbonyi^-meth^ 
2-[1-(4-(piperidin^ylrarbonyl)piperazin-1-yl)cato^ 

methoxyquinoline; 
2-[(4-(furan-2-yl)carbonylpiperazin~1-yl)carbo 

2-[(4-(thien-2-yl)carbonylpiperazin-1-yl)carbonylmethynaminocarbonyM-metho 
2-[(4-(morpholin-4-yl)rarbonylpiperazin-1^ 
and 

24(4-(pyridin-2-yl)piperazin-1-yl)carbonylmethyl]aminocarbonyM-methoxyqu 

38. The compound of Claim 31 wherein R 1 is aminocarbonyl, 
monoalkylaminocarbonyl or alkoxycarbonylaminocarbonyl. 

39. The compound of Claim 38 selected from the group consisting of the following: 
2-[1 -(4-((1 , 1 -d imethylethyl)aminocarbonyl)piperazin-1 -yl)carbonyl-3- 

(methoxycarbonyl)propyl]aminocarbonyl-4-methoxyquinoline; 
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2-[1 -(4-((1 , 1 -dimethylethyl)aminocarbonyi)piperazin-1 -yl)carbonyl-3- 

earboxypropy1]aminocarbonyl-4-methoxyquinoline; 
2-[1-(4-(aminocarbonyl)piperazin-1-yl)carbonyl-3-(methoxycarbonyl)propyl]am 

methoxyquinoline; 

2-[i-(4-(aminocarbonyl)pipera2in-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-4- 
methoxyquinoline; 

2-[(4-((1 ,1 -dimethylethyl)aminocarbonyl)piperazin-1 -yl)carbonylmethyllaminocarbonyl-4- 
methoxyquinoline; 

2-[(4-((1 -methylethyl)aminocarbonyl)piperazin-1 -yl)carbonylmethyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[(4-((n^ropyl)aminocarbonyl)piperazin-1-yl)carbonylmethyl]am 

methoxyquinoline; 

2-[(4-((n4}utyl)aminocarbony0^ 
2-[(4-((n4iexyl)aminocarbonyl)piperazin-1^^ 

methoxyquinoline; 

2-[(4-((n-pentyl)aminocarbonyi)piperazin-1-yl)carbonylmethyl]aminocaii3onyl«4- 

methoxyquinoline; and 
2HX4-((ethoxycarbonyl)ami 

methoxyquinoline. 

40. The compound of Claim 31 wherein R 1 is alkylcarbonyl, 
alkoxyalkoxyalkylcarbonyl, aryloxyalkylcarbonyl, carboxyalkylcarbonyl, 
alkoxycarbonylaikylcarbonyl, arylcarbonyl, aryloxycarbonyl, aralkoxycarbonyl, 
cycloalkylcarbonyl, or haloalkoxycarbonyl. 

41 . The compound of Claim 40 selected from the group consisting of the following: 
2-[(4-(trichloromethoxycarbonyl)piperazin-1-yl)carbonylmethyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[(4-(benzyloxycarbonyl)piperazin-1-yl)ra^ 

2-[(4-(1^loroethoxycarbonyl)piperazin-1-yl)carbonylmethyl]aminoca 
2-[(4-(phenoxycarbonyl)piperazin-1-yl)carbonylmethyQaminocarbonyM-methoxyquinoline^ 
2-[(4-(2-carboxyethyl)rarbonylpiperazin-1-yl)carbonylmethyQaminocarbo 
2-[(4^5-(ethoxycarbonyl)pentyl)carbonyl^^ 
methoxyquinoline; 
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24(4-(5^rboxypentyl)carbonyipiperazii>1-yl)ra 

methoxyquinoline; 
2-[(4-(4-acetamidophenyl)rait>onylpipei^n-1-yl)carbonylmethyQ 

methoxyquinoline; 

2-[(4-((2-methoxyethoxy)methyl)carbonylpiperazin-1-yl)carbonylmethynaminora 
methoxyquinoline; 

2-[(4-(2-methoxycarbony!phenyl)rarbonylpiperazin-1-yl)carbonylmethyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[(4-(r^propylsulfonyl)piperazin-1-yl)car^^ 

2-[(4-(2,5-dibromophenyl)sulfonylpiperazin-1-yl)carbonyimethyl]aminorarbonyl-4- 
methoxyquinoline; 

2-[(4-(2,6-diflourophenyl)sulfonylpiperazin-1-yl)carbonylmethyl]aminocarbonyl-^ 
methoxyquinoline; 

2-[(4-(3-bromophenyl)carbonylpiperazin-1-yl)carbonylmethyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[(4-(4-ethylphenyl)carbonylpiperazin-1-^ 

2-[(4-(4-n-propylphenyl)carbonylpiperazin-1-yl)carbonylmethyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[(4-(4-n-butylphenyl)carbonylpiperazin-^^ 

methoxyquinoline; 

2^(4-(phenoxymethyl)carbonylpiperazin-1-yl)carbonyImethyl]arninocarbonyl-4- 
methoxyquinoline; 

2-[(4-(2,2Hjimethylpropyl)rarbonylpiperazin-1-yl)carbonylmethyl]aminocarbonyl^ 
methoxyquinoline; 

2-[(4-(2-ethoxyrarbonylethyl)c^rbonylpiperazin-1-yl)carbonylmethyl]aminocarbonyM 
methoxyquinoline; 

2-[(4-(n-propyl)carbonylpiperazin-1-yl)carbonylmethyl]aminocarbonyl-4-methoxyquinoline; 
2-[(4-(n-pentyl)carbonylpiperazin-1-yl)carbonylmethyl]aminocarbonyM-methoxyquinoline^ 
2-[(4-(2-phenylcyclopropyl)carbonylpiperazin-1-yl)carbonylmethyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[(4-(2-bromo-5-methoxyphenyl)carbonylpipera^ 

methoxyquinoline; and 
2-[(4-(n-butyl)carbonylpiperazin^ 
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2-[(4-(34rifluoromethoxyphenyl)carbo 
methoxyquinoline. 

42. The compound of Claim 1 wherein: 
a is 1 or 2; 
b is 1 ; 
A is =N-; 

R 1 is alkoxycarbonyl; 

R 2 is hydrogen, alkyl, aryl, aralkyl, alkylsulfonylalkyl, aralkoxyalkyl, hydroxyalkyl, aminoalkyl, 
haloalkylsulfonylaminoalkyl, carboxyalkylthioalkyl, alkoxycarbonylalkylthioalkyl, 
(carboxy)(hydroxy)alkyl, carboxyalkoxyalkyl, aralkoxycarbonylalkyl, 
carboxyalkoxycarbonylalkyl, alkoxycarbonylalkoxycarbonylalkyl, aminocarbonylalkyl, 
aralkoxycarbonylaminoalkyl, alkoxycarbonylalkylaminocarbonylalkyl, 
carboxyalkylaminocarbonylalkyl, (alkoxycarbonylalkyl)(alkyl)aminocarbonylalkyl, or 
(carboxyaikyl)(alkyl)aminocarbonylaikyl; 

R 3 is hydrogen, alkyl, hydroxy, halo, carboxyalkenyl, alkoxy, alkoxycarbonyl, 

aikoxycarbonylalkoxy, di(alkoxycarbonyl)alkoxy, carboxyalkoxy, di(carboxy)alkoxy, 
(carboxy)(hydroxy)alkoxy, (dialkylamino)(carboxy)alkoxy, hydroxyalkoxy, cyanoalkoxy, 
haloalkoxy, haloalkenyloxy, carboxyalkenyloxy, alkoxycarbonylalkenyloxy, 
(cycloalkyl)(alkoxycarbonyl)alkoxy, (cycloalkyl)(carboxy)alkoxy, alkylthio, carboxy, 
(dialkylaminocarbonylalkyl)(alkyl)amino, (carboxyalkyl)(alkyl)amino, 
(hydroxyalkyl)(alkyl)amino, (dialkylaminoalkyl)(alkyl)amino, carboxyalkylamino, 
mono(alkoxycarbonylalkyl)aminocarbonyl, mono(carboxyalkyl)aminocarbonyl, 
mono(di(alkoxycarbonyl)alkyl)aminocarbonyl, 
mono((aikoxycarbonyl)(carboxy)alkyl)aminocarbonyl, 

mono(dicarboxyalkyl)aminocarbonyl, aminocarbonylalkoxy, dialkylaminocarbonylalkoxy, 
monoaralkylaminocarbonylalkoxy, mono(carboxyalkyl)aminocarbonylalkoxy, 
mono(aIkoxycarbonylalkyl)aminocarbonylalkoxy, carboxycycloalkoxy, 
alkoxycarbonylcycloalkoxy, aminocarbonylcycloalkoxy or tetrahydrofuranonyloxy; 
each R 4 is independently selected from the group consisting of hydrogen, alkyl, alkoxy, 

aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthio, carboxy, alkoxycarbonyl, 
aminocarbonyl, alkylcarbonyl, nitro t amino, monoalkylamino, dialkylamino, 
carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyalkyl, 
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dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and 
heterocyclylalkoxy; 

each R 5 is independently selected from the group consisting of hydrogen, alkyl, hydroxyalkyl, 
aralkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyi, and 
alkoxycarbonylalkyl; 

R e is -N(R 7 )-C(0)-; and 

R 7 is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyl. 

43. The compound of Claim 42 wherein: 

R 2 is hydrogen, alkyl, aryl, aralkyl, hydroxyalkyl, haloalkylsulfonylaminoalkyl, or 
alkoxycarbonylalkoxycarbonylalkyl; and 

R 3 is alkyl, halo, carboxyalkenyl, alkoxycarbonyl, alkoxycarbonylalkoxy, 

di(alkoxycarbonyl)alkoxy, carboxyalkoxy, di(carboxy)alkoxy, (carboxy)(hydroxy)alkoxy, 
(dialkylamino)(carboxy)alkoxy, hydroxyalkoxy, cyanoalkoxy, haloalkoxy, haloalkenyloxy, 
carboxyalkenyloxy, alkoxycarbonylalkenyloxy, (cycloalkyl)(alkoxycarbonyl)alkoxy, 
(cycloalkyl)(carboxy)alkoxy, alkylthio, carboxy, (dialkylaminocarbonylalkyl)(alkyl)amino, 
(carboxyalkyl)(alkyl)amino, (hydroxyalkyl)(alkyl)amino, (dialkylaminoalkyl)(alkyl)amino, 
carboxyalkylamino, mono(alkoxycarbonylalkyl)aminocarbonyl, 
mono(carboxyalkyl)aminocarbonyl, mono(di(alkoxycarbonyl)alkyl)aminocarbonyl, 
mono((alkoxycarbonyl)(carboxy)alkyl)aminocarbonyl, 

mono(dicarboxyalkyl)aminocarbonyl, aminocarbonylalkoxy, dialkylaminocarbonylalkoxy, 
monoaralkylaminocarbonylalkoxy, mono(carboxyalkyl)aminocarbonylalkoxy, 
mono(alkoxycarbonylalkyl)aminocarbonylalkoxy, carboxycycloalkoxy, 
alkoxycarbonylcycloalkoxy, aminocarbonylcycloalkoxy, or tetrahydrofuranonyloxy. 

44. The compound of Claim 43 selected from the group consisting of the following: 
2-[(4-(ethoxycarbonyl)piperazin-1-yl)carbonylmethyl]aminocarbonyl-4- 

(ethoxycarbonyl)methoxyquinoline; 
2-[(4-(ethoxycarbonyl)piperazin-1-yl)carbonylmethyl]aminocarbonyl-4- 

(carboxy)methoxyquinoline; 
2-[(4-(ethoxycarbonyl)piperazin-1-yl)carbonylmethyl]aminocarbonyl-4- 

(aminocarbonyl)methoxyquinoline; 
2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)rarbonyl-3-(((1,1-dimethylethoxy)carbo 

carbonylpropyl]aminocarbonyl-4-((1,1-dimethylethoxy)carbonyl)methoxyquinoline; 
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2-K4-(ethoxyrarbonyl)piperazin-1-yl)ra^ 

(ethoxycarbonyl)propoxy)quinoline; 
2-[(4-(ethoxyrarbonyl)piperazin-1-y0^ 

carboxypropoxy)quinoline; 
2-[(4-(ethoxycarbonyl)piperazin-1-yl)carbonylmethyl]aminocarbonyM-(3-(eth 

2-en-1 -oxy)quinoline; 
24(4-(ethoxyrarbony1)piperazin-1-yl)ra^ 

yl)oxyquino!ine; 

2-[(4-(ethoxycarbonyl)piperazin-1-yl)carbonylmethyl]aminocarbonyl-4-(1-carboxy-3- 

hydroxypropoxy)quinoline; 
2-[(4-(ethoxyc»rbonyl)pipera 

di(ethoxycarbonyl)methoxy)quinoline; 
2-I(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyImethyl]aminocarbonyl-4-(1 , 1 - 

di(carboxy)methoxy)quinoline; 
2-[(4-(ethoxyrarbonyl)piperazin-^ 

(ethoxycarbonyl)ethoxy)quino!ine; 
2-[(4-(ethoxycarbonyl)piperazin-1-yl)carbonylmethyQaminocarbonyl-4-(1^ 

carboxyethoxy)quinoline; 
2-[(4-(ethoxycarbonyl)piperazin-1^ 

oxy)quinoiine; 
2-[(4-(ethoxyrarbonyl)piperazin-1-yl)^ 

(methoxycarbonyl)propoxy)quinoline; 
2-[(4-(ethoxycarbonyl)piperazin-1-yl)ra 

(carboxy)propoxy)quinoIine; 
2-[(4-(ethoxycarbonyl)piperazin-1 -yl)carbony!methyl]aminocarbonyl-4-(1 -methyl-1 - 

(ethoxycarbonyl)ethoxy)quinoline; 
2-[(4-(ethoxycarbonyl)piperazin-1 -yl)carbonylmethyl]aminocarbonyl-4-(1 -methyl-1 - 

(carboxy)ethoxy)quinoline; 
2-[(4-(ethoxycarbonyi)piperazin-1-yl)rarbonylmethyl]aminocarbonyl-4-(1- 

(ethoxycarbonyl)cyclobut-1-oxy)quinoline; 
2-[(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyImethyl]aminocarbonyl-4-(1 -(carboxy)cyclobut-l - 

oxy)quinoline; 
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2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

((trifluoromethyl)sulfonyiamino)propynaminocarbonyl-7 

(ethoxycarbony!)cyclobut-1 -oxy)quinoline; and 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -y\)carbony\'3' 

((trifluoromethyl)sulfonylamino)propyOaminora^ 

oxy)quinoline. 

45. The compound of Claim 42 wherein: 

R 2 is alkylsulfonylalkyl, aralkoxyalkyl, aminoalkyl, haloaikylsulfonylaminoalkyl, 

carboxyalkylthioalkyl, alkoxycarbonylalkylthioalkyi, (carboxy)(hydroxy)alkyl t 
carboxyalkoxyalkyl, aralkoxycarbonylalkyl, carboxyalkoxycarbonylalkyl, 
alkoxycarbonylalkoxycarbonylalkyl, aminocarbonylalkyl, aralkoxycarbonylaminoalkyl, 
alkoxycarbonylalkylaminocarbonylalkyl, carboxyalkylaminocarbonylalkyl, 
(alkoxycarbonylalkyl)(alkyl)aminocarbonylalkyl, (carboxyalkyl)(alkyl)aminocarbony!alkyl; 
and 

R 3 is hydrogen, hydroxy or alkoxy. 

46. The compound of Claim 45 selected from the group consisting of the following: 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-5-((2-chlorobenzyloxy)carbonyl)amino- 

pentyl]aminocarbonyl-4-methoxyquinoline; 
2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-2-(benzyloxycarbonyl)ethy]]aminocarbonyl-4- 
methoxyquinoline; 

2-[1-(4-(ethoxyrarbonyl)piperazin-1-yl)carbonyl-3-(benzyloxycarbonyl)propyl]aminocarbonyl-4- 
methoxyquinoline; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-2-(benzyloxy)ethyl]aminocarbonyl-4- 
methoxyquinoline; 

2-I1-(4-(ethoxycarbonyl)pipei^n-1-yl)carbonyl-5-aminopenty0aminocarbonyl-4-methoxyquinoli 
2-[1-(4-(ethoxycari3onyl)piperazin-1-yl)carbonyl-2-(aminorarbonyl)ethyl]amin 
methoxyquinoline; 

2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(aminocarbonyl)propyJ]aminocarbonyl-4- 

methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-l-y1)carbony^^ 

methoxyquinoline; 
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2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)rarbonyl-2-(((carboxy)methyl)aminocarbony!)ethyl]- 

aminocarbonyl-4-methoxyquino!ine; 
2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)rail3onyl-3-(benzyloxycarbonyl)propyl]am 

ethoxyquinoline; 

2-[i^4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(benzyloxycarbonyl)propyl] 

methoxyquinoline; 
2-[1-(4-(ethoxycartDonyl)piperazin-1-yl)carbonyl-3-(b^ 

methoxyquinoline; 

2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(4-( 1 , 1 -dimethylethoxy)carbonylphenyi)- 

ethyl]aminocarbonyl-4-methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2- 

((methoxycaiiDonyl)methyl)thioethyl]amiriocarbonyl-4-methoxyquinoline; 
2-[1-(4-(ethoxyrarbonyl)piperazin-1-yl)rarb^ 

methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

((CTrboxymethyl)aminocarbonyl)propyl]aminocarbonyl^methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(((1 , 1 - 

dimethylethoxycarbonyl)methyl)aminocarbonyl)propyl]aminocarbonyl-4- 

methoxyquinoline; 
2-(1 -(4-(ethoxycarbony!)piperazin- 1 -yl)carbonyl-2-(((1 , 1 - 

dimethylethoxycarbonyl)methyl)(methyl)aminocarbonyl)ethyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-2- 

(((carboxy)methyl)(methyl)aminocarbonyl)ethyl]aminocarbonyl-4--methoxyquinoline; 
2~[1-(4-(ethoxyrarbonyl)piperazin-1-yl)ca^ 

methoxyquinoline; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(benzyloxycarbonyl)propyl]aminocarbonyl-5- 

nitroquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

((ethoxycarbonyl)methoxycarbonyl)propyl]aminocarbonyl-5-aminoquinoline; and 
2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(methylsulfonyl)propyl]aminocarb 

methoxyquinoline. 

47. The compound of Claim 42 wherein: 
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R 2 is hydrogen, alkyl, aryl, aralkyl or hydroxyalkyl; and 
R 3 is hydrogen, hydroxy, or alkoxy. 

48. The compound of Claim 47 selected from the group consisting of the following: 
2-[(4-(1 , 1 -dimethylethoxycarbonyl)piperazin-1 -yl)carbonylmethyl]aminocarbonyl-4- 
methoxyquinoline; 

2-[(3-methyl-4-(ethoxycarbonyl)piperazin-1-yl)carbonylmethynaminorarbonyl-4- 

methoxyquinoline; 
2-[(2-methyl-4-(ethoxyrarbony!)piperazin-1^ 

methoxyquinoline; 

2-[(4-(2-methylpropoxycarbonyl)piperazin-1-yl)carbonylmethyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[(4-(methoxycarl3onyl)piperazin~1-yl)cart3onylm 

2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonylethyl]aminocarbonyl-4-methoxyquinoline; 
2-[(2-methyl-4-(ethoxycarbonyl)piperazin-1-yl)carbonylmethyl]aminocarbonyl-4- 
methoxyquinoline; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)rar±>onyl-2-phenylethyl]aminocarbonyl-4- 
methoxyquinoline; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyI-2-methylpropyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[(4-(methoxyrarbonyl)piperazin-1-yl)rarbonylm 

2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-2-hydroxyethyl]aminocarbonyl-4- 
methoxyquinoline; 

2-[(4-(ethoxycarbonyl)piperazin-1-yl)carbonylmethyl]aminocarbonyl-4-ethoxyquinoline; 
2-[(3-(benzyloxy)carbonyl~4-(ethoxyrartDony^ 
methoxyquinoline; 

2-[(3-carboxy-4-(ethoxycarbonyl)piperazin-1-yl)carbonylmethyl]aminocarbonyl-4- 
methoxyquinoline; 

2-[(4-(ethoxycarbonyl)piperazin-1-yl)carbonylmethyl](carboxymethyl)aminocarbonyl-4- 
methoxyquinoline; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-2-(4-carboxyphenyl)ethyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[(2,4-di(ethoxycarbonyl)piperazin-1^ 
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2-[(2-carboxy^-(ethoxyrarbon 

methoxyquinoline; 
2-[(4-(ethoxycarbonyl)piperazin-1-yl)cartDonylmethyl]aminoc«rbony^ 
2-[(3-(methoxycarbonyl)methyM-(emoxycarbonyl)piperazin-1-yl)rarbonylm 

4-methoxyquinoline; 
2-[(3-(carboxy)methyM-(ethoxycarbonyl)piper^ 

methoxyquinoline; 
24l-(4-(ethoxycarbonyl)piperazin-1-yl)cafo^ 

methoxyquinoline; 

2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-1 -(4-carboxyphenyl)methyl]aminocarbonyl-4- 
methoxyquinoline; 

2-[(2-(methoxycarbonyl)methyl-4-(ethoxycarbonyl)piperazin-1-yl)carbonylmethyl]aminocarbonyl- 
4-methoxyquinoline; 

2-[(2-(carboxy)methyl-^(ethoxycarbonyl)piperazin-1-yl)carbonylmethyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yi)carbonyl-1-(4- 

(carboxymethoxy)phenyl)methyl]aminocarbonyl-4-methoxyquino!ine; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(2- 

(ethoxycarbonyl)methoxyphenyl)ethyl]amlnocarbonyl-4-methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)ra^ 

methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(2- 

(carboxy)methoxyphenyl)ethyl]aminocarbonyl-4-methoxyquinoline; 
2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-2-(2-hydroxyphenyl)ethyl]aminocarbonyl-4- 

methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbo 

methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(3- 

(ethoxycarbonyl)methoxyphenyl)ethyl]aminocarbonyl-4-methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(3- 

(carboxy)methoxyphenyl)ethyl]aminocarbonyl-4-methoxyquinoline; 
2-[i-(4^ethoxycarbonyl)piperazin-1-yl)carbonyl-2-(3-cariDOxyphenyl)ethyl]ami 

methoxyquinoline; 
2-[((4-(ethoxycarbonyl)piperazin-1^ 
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2-[(4-(ethoxycarbonyl)pipera^ 

2~[(4-(ethoxycarbonyl)piperaa and 
24(4-(ethoxycarfconyl)piperazin«1-yl)cato^ 

49. The compound of Claim 1 wherein: 
a is 1 or 2; 
b is 1; 
A is =N-; 

R 1 is hydrogen or alkoxycarbonyl; 

R 2 is carboxyalkyl or alkoxycarbonylalkyi; 

R 3 is hydrogen, hydroxy, halo, carboxyalkenyl, alkoxy, alkoxycarbonyl, di(alkoxycarbonyl)alkoxy, 
di(carboxy)alkoxy, (carboxy)(hydroxy)alkoxy, (dialkylamino)(carboxy)alkoxy, 
hydroxyalkoxy, cyanoalkoxy, haloalkoxy, haloalkenyloxy, 

(cycloalkyl)(alkoxycarbonyl)alkoxy f (cycloalkyl)(carboxy)alkoxy, alkylthio, carboxy, 
(dialkyiaminocarbonylalkyl)(alkyl)amino, (carboxyalkyl)(alkyl)amino, 
(hydroxyalkyl)(alkyl)amino, (dialkylaminoalkyl)(alkyl)amino, carboxyalkyjamino, 
mono(alkoxycarbonylalkyl)aminocarbonyt, mono(carboxyalkyl)aminocarbonyl, 
mono(di(alkoxycarbonyl)alkyl)aminocarbonyl, 
mono((alkoxycarbonyl)(carboxy)alkyl)aminocarbonyl, 
mono(dicarboxyalkyl)aminocarbonyl f dialkylaminocarbonylalkoxy, 
monoaralkylaminocarbonylalkoxy, mono(carboxyalkyl)aminocarbonylalkoxy, or 
mono(alkoxycarbonylalkyl)aminocarbonylalkoxy; 
each R 4 is independently selected from the group consisting of hydrogen, alkyl, alkoxy, 

aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthio, carboxy, alkoxycarbonyl, 
aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkylamino, 
carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyalkyl, 
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylaikoxy, dialkylaminoalkoxy, and 
heterocyclylalkoxy; 

each R 5 is independently selected from the group consisting of hydrogen, alkyl, hydroxyalkyl, 
aralkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, and 
alkoxycarbonylalkyi; 

R 6 is -N(R 7 )-C(0)-; and 

R 7 is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyi. 
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50. The compound of Claim 49 wherein R 3 is hydrogen, hydroxy, halo, alkoxy, 
hydroxyalkoxy, haloalkoxy, haloalkenyloxy or alkylthio. 

51. The compound of Claim 50 selected from the group consisting of the following: 
2-[1 -(piperazin- 1 -yl)rarbonyl-3-cato^ 

2-[1-(4-(ethoxyrarbonyl)piperazin-1-yl)cart5onyl-3-carboxypropyl]aminorarbonyl-4- 
hydroxyquinoline; 

2-[1-(4-(ethoxycarbonyl)pipera2in-1-y1)rarbonyl-3-carboxypropyl]aminocarbonyl-8- 

hydroxyquinoline; 
2~[1-(4-(ethoxycarbonyl)piperazin-1-yl)rarbonyL^ 

nitroquinoline; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(methoxycarbonyl)propyl]aminoc^rbonyM- 

(2,2,2-trifIuoroethoxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(methoxycarbonyl)propyl]aminocarbonyl-4- 

(3,3,3-trifluoropropoxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yI)carbo 

trifluoropropoxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(methoxycarbonyl)propyl]aminocarbonyl-4- 

(3,4,4-trifluorobut-3-en-1-oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminorarbonyW-(3,4,4 

trifluorobut-3-en-1-oxy)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-(2- 

hydroxyethoxy)quinoline; 
2-[1-(4-(ethoxycart>onyl)piperazln-1-yl)^ 

(methylthio)quinoline; and 
2-[1-(4-(ethoxyrarbonyl)piperazin-1-yl)ra^ 

(methylthio)quinoline. 

52. The compound of Claim 49 wherein R 3 is carboxyalkenyl, alkoxycarbonyl, 
di(alkoxycarbonyl)alkoxy, di(carboxy)alkoxy, (carboxy)(hydroxy)aIkoxy, 
(dialkylamino)(carboxy)alkoxy, cyanoalkoxy, (cycloalkyl)(alkoxycarbonyl)alkoxy, 
(cycloalkyl)(carboxy)alkoxy, carboxy, dialkylaminocarbonylalkoxy, 
monoaralkylaminocarbonylalkoxy, mono(carboxyalkyl)aminocarbonylalkoxy, or 
mono(alkoxycarbonylalkyl)aminocarbonylalkoxy. 
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53. The compound of Claim 52 selected from the group consisting of the following: 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-(3-hydroxy-1 - 

carboxypropoxy)quinoline; 
2-[1-(4-(ethoxyrarbonyl)piperazin-1-yl)carbony^ 

(cyanomethoxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(methoxycarbonyl)propyl]aminocarbonyl-4- 

(dimethylaminocarbonyl)methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-^rboxypropyl]aminocarbonyl-4- 

(dimethylaminocarbonyl)methoxyquinoline; 
2-[1-(4-(ethoxyrarbonyl)piperazin-1-yl)carbonyW^ 

(ethoxycarbonylmethylaminocarbonyl)methoxyquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(methoxycarbonyl)propyl]aminocarbonyl-4-(1- 

cyanoethoxy)quinoline; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(methoxyrarbonyl)propyl]aminocarbonyl-4- 

(benzylaminocarbonyl)methoxyquinoline; 
2-[1-(4-(ethoxycarlDonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-4- 

(benzylaminocarbonyl)methoxyquinoline; 
2-[1-(4-(ethoxycartx3nyl)piperazin-1-yl)ra 

((carboxy)methylamino)carbony!methoxyquinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-(1 -carboxy-3- 

(diethylamino)propoxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)plperazin-1 -yl)carbonyl-3-(1 , 1 -dimethylethoxycarbonyl)propyl]- 

aminocarbonyl-4-(methoxycarbonyl)quinoline; 
2-[1-(4-(ethoxy<^rbonyl)piperazin-1-yl)rarbonyl-3-carboxypropyl]aminocarbonyl-4- 

(methoxycarbonyl)quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-4- 

carboxyquinoline; 

2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(methoxycarbonyl)propyl]aminocarbonyl-4- 

(1,1-dl(ethoxycarbonyl)methoxy)quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-( 1,1- 

di(carboxy)methoxy)quinoline; 
2-[1-(4-(ethoxyrarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-(2- 

carboxyethenyl)quinoline (34 mg); 
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2-[i-(4-(ethoxyrart>ony!)pi^^ 

cyclohexyl-1-carboxymethoxy)quinoline; and 
241-(4-(ethoxycarbonyl)piperazin-1-yl)ra^ 

cyclohexyl-1-(methoxycarbonyl)methoxy)quinoline. 

54. The compound of Claim 49 wherein R 3 is 
mono(alkoxycarbonylalkyl)aminocarbonyl f mono(carboxyalkyl)aminocarbonyl, 
mono(di(alkoxycarbonyl)alkyl)aminocarbonyl, 

mono((alkoxycarbonyl)(carboxy)alkyl)aminocarbonyl, or mono(dicarboxyalkyl)aminocarbonyl. 

55. The compound of Claim 54 selected from the group consisting of the following: 
2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1-dimethylethoxycarbony^ 

aminocarbonyl-4-(methoxycarbonylmethyl)aminocarbonylquinoline; 
2-[l -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 , 1 -dimethylethoxycarbonyl)propyl]- 

aminocarbonyl-4-(carboxymethyl)aminocarbonylquinoline; 
2-[1-(4-(ethoxyrarbonyl)piperaan-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-4- 

(carboxymethyl)aminocarbonylquinollne; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-(1 , 1 - 

dimethylethoxycarbonyl)propyl]aminocarbonyl^-[(1 -(methoxycarbonyl)-3-( 1,1- 

dimethylethoxycarbonyl)propyl)aminocarbonyl]quinoline; 
2-[1-(4-(ethoxycarbonyl)piperazln-1-yl)carbonyl-3-(1,1- 

dimethylethoxycarbonyl)propyl]aminocarbonyl-4-[(1 -carboxy-3-(1 ,1 - 

dimethylethoxycarbonyl)propyl)aminocarbonyl]quinoline; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-[(1 » 

(methoxycarbonyl)-3-carboxypropyl)aminocarbonyl]quinoline; and 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-[(1 ,3- 

dicarboxypropyl)aminocarbonyl]quinoline. 

56. The compound of Claim 49 wherein R 3 is 
(dialkylaminocarbonylalkyl)(alkyl)amino, (carboxyalkyl)(alkyl)amino, (hydroxyalkyl)(alkyl)amino, 
(dialkylaminoalkyl)(alkyl)amino, or carboxyalkylamino. 

57. The compound of Claim 56 selected from the group consisting of the following: 
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2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonyl-5- 

(carboxymethyl)aminoquinoline; 
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyi^- 

((dimethylamino)carbonylmethyl)(methyl)aminoquino!ine; 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yi)carbony1-3-carboxypropyI]aminocarbonyl-4- 

(carboxymethyl)(methyl)aminoquinoline; 
2-[l -(4-(ethoxycarbonyl)piperazin-1 -yl)carbony)-3-carboxypropyQaminocarbonyl-5- 

di(acety1)aminoquinoline; 
2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyQaminocarbonyl-5- 

acetamidoquinoline; 

2^i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyi-3-carboxypropyl]aminocarbonyl^-(m 

hydroxyethyl)aminoquinoline; 
2-[i-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyM 

(dimethylamino)ethyl)aminoquinoline; and 
2-[i -(4-(ethoxycarbonyl)piperazin- 1 -yl)carbony l-3-carboxypropyl]aminocarbony!-4- 

(carboxymethyl)aminoquinoline. 

58. The compound of Claim 1 wherein: 
a is 1 or 2; 

bis 1; 
A is =CH-; 

R 1 is alkoxycarbonyl; 

R 2 is hydrogen, carboxyalkyl, or aralkoxycarbonylalkyl; 
R 3 is hydrogen; 

each R 4 is independently selected from the group consisting of hydrogen, alkyl, alkoxy, halo, 

haloalkyl, haloalkoxy, and hydroxy; 
R 5 is hydrogen; 
R 6 is -N(R 7 )-C(0)-; and 
R 7 is hydrogen or alkyl. 

59. The compound of Claim 58 selected from the group consisting of the following: 
2-[1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3- 

(benzyloxycarbonyl)propyl]aminocarbonylnaphthalene; 
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2-[i -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyl]aminocarbonylnaphthalene; 
and 

2-[(4-(ethoxycarb6nyl)piperazin-1-yl)carbonylmethynaminocarbonylnapM 

60. The compound of Claim 1 wherein: 

a is 1; 
bis 1; 

A is =CH- or =N-; 
R 1 is alkoxycarbonyl; 

R 2 is hydrogen, aralkyl, carboxyalkyl, (carboxy)(hydroxy)a!kyl, alkoxycarbonylalkyl, or 

tetrahydrofuranonyl; 
R 3 is hydrogen, alkoxy, or carboxyalkoxy; 

R 4 is hydrogen, hydroxy, carboxyalkoxy, or alkoxycarbonylalkoxy; 

R 5 is hydrogen; 

R 6 is -C(0)-N(R 7 )-; and 

R 7 is hydrogen, alkyl or carboxyalkyl. 

61 . The compound of Claim 60 selected from the group consisting of the following: 
2-[((4-(ethoxycarbonyl)piperazin-1-yl)carbonylmethyl)carbonyl]aminonaphthalene; 

2-[( 1 -(4-(ethoxycarbonyl)piperazin- 1 -yl)carbonyl-2- 

(ethoxycarbonyl)ethyl)carbonyl]aminonaphthalene; 
2-[(1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-2-carboxyethyl)carbonyl]aminonaphtha 
2-[(1-(4-(ethoxyrarbonyl)piperazin-1-yl)rarbonyl-2-(3-(methoxycarbonyl)pheny0 

aminonaphthalene; 
2-[(1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(3- 

carboxyphenyl)ethyl)carbonyl]aminonaphthalene; 
2-[(1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(4- 

(methoxycarbonyl)phenyl)ethyl)carbonyl]aminonaphthalene; 
2-[(1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-1 -(tetrahydro-2-oxofuran-3- 

yl)methyl)carbonyl]aminonaphthalene; 
2-[(1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-2-carboxy-4- 

hydroxybutyl)carbonyl]aminonaphthalene; 
2-[(1 -(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-2-(4- 

carboxyphenyl)ethyl)carbonyl]aminonaphthalene; 
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2-[((4-(ethoxycarbonyl)piperazin-l-yl)carbonylmethyl)carbonyQam 

2-[((4-(ethoxycarbonyl)piperazin-1-yi)carbony1m^ 

2-[((4-(ethoxycarbonyl)piperazirv1-yl)carbonylmethyl)carbonyqam 

(carboxymethoxy)naphthalene; 
2-[((4-(ethoxyrarbonyl)piperazin-1-yl)carb^ 

(ethoxycarbonyl)propoxy)naphthalene; 
2-[((4-(ethoxycart>onyl)piperazin-1-yl)rarbonylmethyl)carbonyl]am 

carboxypropoxy)naphthalene; 
2-f((4-(ethoxycarbonyl)piperazin-1-yl)carbony(methyl)carbonyl]amino-4- 

(carboxymethoxy)naphthalene; 

2-[((4-(ethoxycarbonyl)pipera^ 

aminonaphthalene; and 
2-[((4~(ethoxycarbony()piperazin-1-y!)carbonylme^ 

methoxynaphthalene. 

62. A pharmaceutical composition useful in treating a mammal having a disease- 
state characterized by thrombotic activity, which composition comprises a pharmaceutical^ 
acceptable excipient and a compound of formula (I): 



wherein: 

a and b are independently 1 to 4; 
A is =CH- or =N-; 

R 1 is hydrogen, alkyl, carboxyalkyl, aryl, aralkyl, alkylcarbonyl, alkoxyalkoxyalkylcarbonyl, 
aryloxyalkylcarbonyl, carboxyalkylcarbonyl, alkoxycarbonylalkylcarbonyl, 
alkoxycarbonylalkyl, alkoxycarbonyl, arylcarbonyl, aryloxycarbonyl, aralkoxycarbonyl, 
cycloalkylcarbonyl, haloalkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, 
alkoxycarbonylaminocarbonyl, afkylsulfonyl, arylsulfonyl, heterocyclyl, or 
heterocyclylcarbonyl; 




|J +(R 4 )a (I) 
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R 2 is hydrogen, alkyl, aryl, aralkyl, alkylsulfonylalkyl, aralkoxyalkyl, hydroxyalkyl, aminoalkyl, 
haloalkylsulfonylaminoalkyl, carboxyalkylthioalkyl, alkoxycarbonylalkylthioalkyl, 
carboxyaikyl, (carboxy)(hydroxy)alkyl, carboxyalkoxyalkyl, alkoxycarbonyialkyl, 
aralkoxycarbonylalkyl, carboxyalkoxycarbonylalkyl, alkoxycarbonylalkoxycarbonylalkyl, 
aminocarbonylalkyl, aralkoxycarbonylaminoalkyl, alkoxycarbonylalkylaminocarbonylalkyl, 
carboxyalkylaminocarbonylalkyl, (alkoxycarbonylalkyl)(alkyl)aminocarbonylalkyl, 
(carboxyalkyl)(alkyl)aminocarbonylalkyl, tetrahydrofuranonyl, or heterocyclylalkyl; 

R 3 is hydrogen, alkyl, hydroxy, halo, carboxyalkenyl, alkoxy, alkoxycarbonyl, 

alkoxycarbonylalkoxy, di(alkoxycarbonyl)alkoxy, carboxyalkoxy, di(carboxy)aikoxy, 
(carboxy)(hydroxy)alkoxy, (dialkylamino)(carboxy)alkoxy, hydroxyalkoxy, cyanoalkoxy, 
haloalkoxy, haioalkenyloxy, carboxyalkenyloxy, alkoxycarbonylalkenyloxy, 
(cycioalkyl)(alkoxycarbonyl)alkoxy, (cycloalkyl)(carboxy)alkoxy, alkylthio, carboxy, 
(dialkylaminocarbonylalkyl)(alkyl)amino, (carboxyalkyl)(alkyl)amino, 
(hydroxyaikyl)(alkyl)amino, (dialkylaminoalkyl)(alkyl)amino, carboxyalkylamino, 
mono(alkoxycarbonylalkyl)aminocarbonyl, mono(carboxyalkyl)aminocarbonyl, 
mono(di(alkoxycarbonyl)alkyl)aminocarbonyl, 
mono((alkoxycarbonyl)(carboxy)alkyl)aminocarbonyl, 

mono(dicarboxyalkyl)aminocarbonyl, aminocarbonylaikoxy, diaikylaminocarbonylalkoxy, 
monoaralkyiaminocarbonylalkoxy, mono(carboxyalkyl)aminocarbonylalkoxy, 
mono(alkoxycarbonylaikyl)aminocarbony1alkoxy, carboxycycloalkoxy, 
aikoxycarbonylcycloalkoxy, aminocarbonylcycloalkoxy, heterocyclyl, 
tetrahydrofuranonyloxy, or heterocyclylalkoxy; 
each R 4 is independently selected from the group consisting of hydrogen, alkyl, alkoxy, 

aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthio, carboxy, alkoxycarbonyl, 
aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkylamino, 
carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyalkyl, 
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, or 
heterocyclylalkoxy; 

each R 5 is independently selected from the group consisting of hydrogen, alkyl, hydroxyalkyl, 

aralkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, carboxyaikyl, or alkoxycarbonyialkyl; 
R 6 is -N(R 7 )-C(0)- or -C(0)-N(R 7 )-; 
R 7 is hydrogen, alky), carboxyaikyl, or alkoxycarbonyialkyl; 

as a single stereoisomer, a mixture of individual stereoisomers, or a racemic mixture; 
or a pharmaceutical^ acceptable salt thereof. 
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63. A method of treating a disease-state characterized by thrombotic activity, which 
method comprises administering to a mammal having a disease-state characterized by 
thrombotic activity a therapeutically effective amount of a compound of formula (I): 

R 3 




(I) 



wherein: 

a and b are independently 1 to 4; 
A is =CH- or =N-; 

R 1 is hydrogen, alkyi, carboxyalkyl, aryl, aralkyl, alkylcarbonyl, alkoxyalkoxyalkylcarbonyl, 
aryloxyalkylcarbonyl, carboxyalkylcarbonyl, alkoxycarbonylalkylcarbonyl, 
alkoxycarbonylalkyl, aikoxycarbonyl, arylcarbonyl, aryloxycarbonyl, aralkoxycarbonyl, 
cycloalkylcarbonyl, haloalkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, 
alkoxycarbonylaminocarbonyl, alkylsulfonyl, arylsulfonyl, heterocyclyl, or 
heterocyclylcarbonyl; 

R 2 is hydrogen, alkyl, aryl, aralkyl, alkylsulfonylalkyl, aralkoxyalkyl, hydroxyalkyl, aminoalkyl, 
haloalkylsulfonylaminoalkyl, carboxyalkylthioalkyl, alkoxycarbonylalkylthioalkyl, 
carboxyalkyl, (carboxy)(hydroxy)alkyl, carboxyalkoxyalkyl, alkoxycarbonylalkyl, 
aralkoxycarbonylalkyl, carboxyalkoxycarbonylalkyl, alkoxycarbonylalkoxycarbonylalkyl, 
aminocarbonylalkyl, aralkoxycarbonylaminoalkyl, alkoxycarbonylalkylaminocarbonylalkyl, 
carboxyalkylaminocarbonylalkyl, (alkoxycarbonylalkyl)(alkyl)aminocarbonylalkyl, 
(carboxyalkyl)(alkyl)aminocarbonylalkyl, tetrahydrofuranonyl, or heterocyclylalkyl; 

R 3 is hydrogen, alkyl, hydroxy, halo, carboxyalkenyl, alkoxy, aikoxycarbonyl, 

alkoxycarbonylalkoxy, di(alkoxycarbonyl)alkoxy, carboxyalkoxy, di(carboxy)alkoxy, 
(carboxy)(hydroxy)alkoxy, (dialkylamino)(carboxy)alkoxy, hydroxyalkoxy, cyanoalkoxy, 
haloalkoxy, haloalkenyloxy, carboxyalkenyloxy, alkoxycarbonylalkenyloxy, 
(cycloalkyl)(alkoxycarbonyl)alkoxy, (cycloalkyl)(carboxy)alkoxy, alkylthio, carboxy, 
(dialkylaminocarbonylalkyl)(alkyl)amino t (carboxyaIkyl)(alkyl)amino, 
(hydroxyalkyi)(alkyl)amino, (dialkylaminoalkyl)(alkyl)amino, carboxyalkylamino, 
mono(alkoxycarbonylalkyl)aminocarbonyl, mono(carboxyaIkyl)aminocarbonyl, 
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mono(di(alkoxycarbonyl)alkyl)aminocarbonyl, 
mono((a!koxycarbonyl)(carboxy)alkyl)aminocarbonyl t 

mono(dicarboxyalkyl)aminocarbonyl, aminocarbonylalkoxy, dialkylaminocarbonylalkoxy, 
monoaralkylaminocarbonylalkoxy, mono(rart)oxyalkyl)aminocarbonylalkoxy, 
mono(alkoxycailDonylalkyl)aminocarbonylalkoxy, carboxycycloalkoxy, 
alkoxycarbonylcycloalkoxy, aminocarbonyicycloalkoxy, heterocyclyl, 
tetrahydrofuranonyloxy, or heterocyclylalkoxy; 
each R 4 is independently selected from the group consisting of hydrogen, alkyl, alkoxy, 

aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthio, carboxy, alkoxycarbonyl, 
aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkylamino, 
carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyalkyl, 
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, or 
heterocyclylalkoxy; 

each R 5 is independently selected from the group consisting of hydrogen, alkyl, hydroxyalkyl, 

aralkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, or alkoxycarbonylalkyl; 
R 6 is -N(R 7 )-C(0)- or -C(0)-N(R 7 )-; 
R 7 is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyl; 

as a single stereoisomer, a mixture of individual stereoisomers, or a racemic mixture; 
or a pharmaceutical^ acceptable salt thereof. 



